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CHAPTER I 



Background of the Study 



Mathematics teachers and school administrators are pei^alexed by the choices 
available to them in the area of mathematics for the academically talented* The 
availability of a number of alternative programs, ^ith no reliable information 
as to their value for. the talented population, led to the design of a demonstra- 
tion-research project to provide guidelines for content and procedural selection 
in Junior high school mathematics* 

This project emerged from a study conducted by the Talented Youth Project 
of the Horace Mann-Idncoln Institute of School Experimentation in cooperation 
with the Cheltenham Township (Pennsylvania) Public Schools. That study involved 
an assesssment of the effects of varied instructional procedures and content on 
the mathematical achievement and attitudes towards mathematics of academically 
able Junior hl^ school students. In Phil, 1957> incoming seventh graders were 
selected for four comparable classes. Students were individually matched on 
intelligence, reading and arithmetic achievement, teacher assessment, chrono- 
logical age and sex. Pbr the four groups, the average I«Q« was 132-133i mean 
reading scores, mean arithmetic achievement, 9*2-9*3; and teacher 

ratings, good-excellent. All four classes were pre-tested on a series of 
attitude and achievement measures. 

IXiring the first year, one of the Cheltenham classes was accelerated through 
a traditloxial arithmetic program, and, by the end of the year, demonstrated its 
readiness for the study of algebra by scores on standardized arithmetic tests 
and on a prognostic test in algebra. Two of the groups followed the prescribed 
seventh-grade Tnaterlal_but spent i;lme on. a. series of "enrichment" units covering 
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the Histoiy of Nunfibers, Number ^sterns, Poifers and Their Meaning. The fourth 
group served as a control. The following year, the Accelerated class conqpleted 
the first year algebra and began the second algebra course. One of the airich- 
ment groups completed eighth-grade arithmetic and continued work on additional 
units dealing with Measurement and Statistics, Operation of Conputers, Logic 
and Topology. The second enrichment group shifted to the University of Illinois 
Comnittee on School Mathematics (Illinois) program and completed Ihiits I and II 
and began Ihilt in. The fourth gproup continued as a Control, following a stan- 
dard eighth-fgrade mathematics program. In the ninth-grade, the Accelerated 
group completed the second year algebra course; the Illinois class completed 
thiits m, IV and V. The Bhriched class had a standard first-year algebra course 
with the addition of units titled Laws of Arithmetic, Logic, and Concepts of 
Inequality and Equations. Again, the Control class had the first-year algebra 
course commonly taught to students. Ihe senior high programs were later modi- 
fied to provide articulation with the junior hig^ school e^^rlaental work. 

At the end of the junior high three-year period (May 19^)^ the STEP 

Mathematics Test, Form I-A, was administered to all four classes. The publisher* s 

college freshman norms were used in assessing percentile ranks. In addition, a 

2^1-item teacher made test, consisting of 6 items from each of the four approaches 

or programs was administered. On the STEP test, the Accelerated class scored 

significantly higher than the Enriched and Control classes (at or beyond the .05 

< 

level of confidence). Differences between the Accelerated and the Illinois 
classes on this test were not statistically significant. The Illinois class , 
scored significantly higher than the Control class but did not do significantly 
better than the Enriched class. The Enriched group’s mean score appeared some- 
what higher than that of the Control class, but the difference was not statis- 
tically significant. On the teacher-made test, the Accelerated class scored 



significantly M^er than did either the Enriched or the Control groups (beyond 
the .05 level of confidence). The Illinois group scored significantly higher 
than the Control class. ISfelther t)ie difference between the Enriched and the 
Control classes, nor the differences between the Accelerated and the Illinois 
classes, was significant. 

The attitude Inventory used at the beginning of the seventh grade was re- 
vised and readministered. The items on this inventory dealt with such topics 
as: Mathematics Impact on Society^ Characteristics of the Mathematician, Math- 
ematics as a Career, The nature of Mathematics, Self-Appraisal of Mathematical 
Ability and The School's Effectiveness in Teaching Mathematics. The four groups 
differed significantly on the nuinber of "positive” or "correct" responses given 
in some of the categories, but not in others. For most of the six categories, 
the order cf the scores were similar to the pattern observed in the achievement 
test — Accelerated and Illinois groups higher than the other two. 

At the conclusion of the three-year Cheltenham study, the data indicated 
that acceleration and enrichment were not "opposing" concepts. On the contrary, 
acceleration, either through the standard curriculum or throu^d^ newly developed 
curricula, seemed to provide talented students with meaningful and enriching 
e:q>eriences. Qirichment, on the other hand, seemed to become meaningful only 
when the students dealt with more advanced and more difficult concepts. 

The Cheltenham Study Involved only four classes with a single teacher for 
each of the programs. The findings raised many interesting questions which 
could not be answe;*ed due to the design restrictions. There were some differ- 
ential outcomes in pupil achievement and attitude, but these might have been 
related to the mr*chv^mtics program followed, to teacher variables, or to other 
causes. The stiid;^" demonstrated the need for doing something "exti«" in mathe- 
matics for academically talented junior high school students, but it tended to 
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be hypothesis-generating more than it did to provide clear directions for 
mathematics teachers and a<2ministrators. A partial replication which was ini- 
tiated a year after the first one started^ yielded essentially the same findings* 
A grant from the United States Office of Education Cooperative Besearch Program, 
together with continued support from the Horace Mann-Lincoln Distitute of 
School Experimentation, made possible a demonstration -research undertaking to 
assess the relative effectiveness of varied approaches to the teaehing of mathe- 
matics to academically talented students with a number of classes for each pro- 
gram* 



Related Research and Ifeview 
or the Literature 



The out-pouring of mathematics curriculum materials during the 1950 *s 
elicited two kinds of responses: one, “wait-and-see” and the other, ”any-change- 
Is-a-good-one*” Some educators sou^t "convincing" evidence before making 
changes in their schools* Others aede changes and looked for support for their 
choice* Both approaches indicate a need for studies regarding the appropriate- 
ness of suggested curriculum revisions (whether based on contemporary mathematical 
thought or rearrangement of traditional content), as comparisons between and 
among programs are few* This is especially true with respect to programs for the 
academically talented* 

A thoroag^ search of the literature dealing with mathematics education and 
the academically talent* . **eceded the initiation of the Cheltenham Study* Much 
of the literature is exhortative without serious analysis of the factors involved 
in making adequate provisions for the talented* Some consists of surveys of 



programs and "promising practices." The body of research and oxoerimentation 
is not extensive. 

Surveys of Programs and Provisions 

McWilliams and Brown (1957) described the provisions for mathematics 
education for superior junior hi^ school pupils made in some 8o schools visited 
by the senior author. Class and out-of-class activities, special classes, 
acceleration, and resource materials were described as illustrative of provisions 
found. The findings from extensive surveys of pi^visions for teaching rapid 
learners in junior, senior and four-year hi§^ schools were reported by Jewett 
and Hull (195^) ai-d by Frain (1956). The former surveyed public schools; the 
latter. Catholic schools. Jtilti track programs and individualized Instruction 
were described as the most widely used practices but no evaluation was made of 
the effectiveness of any of the administrative or instructional modifications 
included in either publication. 

Bryan (i960) prepared a questionnaire to which 12^ seventh and eighth 
grade teachers of mathematics responded. From an analysis of the responses and 
a study of the professional literature, Bryan suggested an accelerated mathematics 
program for gifted students which centered around concepts of number, symbolism, 
measurement and approximation, statistics and functions. She proposed their 
completing the first half of the ninth year by the end of the eighth grade. 

Roach (1958) studied the mathematics and science programs for gifted Indiana 
secondary school students and found that 95 per cent of the 9I schools which 
responded to his questionnaire used enrichment as the chief method of providing 
for gifted students. Sixty- seven per cent of the schools practiced homogeneous 
grouping in mathematics for the gifted. 
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other surveys focusing specifically on mathematics programs for the gifted 
have "been reported hy Baumgartner (1953 )> Brinlonann (l95^)> and Gordon (1955)* 

The National Council of Teachers of Mathematics (Cance, 1955) and the National 
Education Association's Project in Academically Talented Students (Hlavaty, 1959) 
“both issued detailed reports on program provisions for mathematics for the 
gifted. Both pamphlets contained descriptions of existing courses and proposals 
for Improvement of programs hut included no experimental findings. Blank (19^4) 
reported a survey concerning content of advanced mathematics curricula. 

Enrichment and Acceleration in Mathematics for Talented Junior High School 
Students 

Curriculum developers suggest two learning "paces" for talented junior 
hi^ school students -- acceleiation or normal progress with enrichment. Usually 
enrichment is considered an addition to the normal program of studies, a 
broadening and deepening of learning experiences. Acceleration, on the other 
hand, connotes the movement of students through a program of studies at earlier 
years or in less time than average students take. In poractice, enrichment in 
mathematics usually means additional problems, reports, or reading; while accel- 
eration may mean algebra in the eighth grade or an advanced course at the senior 
class level. Both approaches are widely used with talented junior high school 
students. 

A few studies have reported the results of experiments in which gifted 
students have been in enriched programs. Lessinger and Seagoe (1956) designed, 
tested and evaluated an enriched geometry program for gifted students. Six 
enrichment units were developed and taught to an experimental group of able 
youngsters in addition to the regular course. The same teacher tau^t the 
regular geometry course without the enrichment units to a control group. The 
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experimental class showed a better grasp of the subject matter, acquired greater 
underst6uiding of mathematics in general, were able to apply mathematics princi- 
ples and insi^its better, showed more originality and creativity. However, the 
experimental group did not do better than the control in assimilating new mathe- 
matics materials. 

An enrichment program in four classes of 98 selected students was studied by 
Long (1958)* Ih two classes, the talented pupils served as group leaders, gave 
special reports and projects, and presented new topics and materials. In all 
four classes, the same teacher taught the same topics and gave the same assign- 
ments and tests. In the two e:^erimental classes which had the enriched program, 
both the talented and nontalented group surpassed the control groups in both 
achievement and attitude. Dorris (1963) used a specially planned program of 
traditional mathematics plus units from contemporary mathematics and found the 
program better suited for high ability groups than lower. 

Elder (1957) and Devine (lS 6 o) described seminars as a means of enriching 
mathematics for gifted students at the junior and senior hi^ schools. Alter- 
native courses for a twelfth-grade mathematics program for able girls were 
developed and. tested by Lawton (i960). A course in mathematical analysis seemed 
most desirable on criteria developed by Lawton who incorporated seminar work 
and individual projects into the program. 

After two years of experience with seventh graders in central New York state 
schools Davis (l9^) concluded that seventh graders seemed able to learn algebra. 
The results of an informal study were reported by V7ells (195^) which the 
achievement of capable students in an eighth-grade algebra class was compared with 
that of ninth-grade students taking a similar course. The able students achieved 
as well or better than the ninth-grade conti^l class. 
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Culbertson, (196I) studying an accelerated program in algebra, science, 
reading and vocabulary, reported that groups covering a three-year program of 
studies in two years were as successful in algebra and reading but somewhat less 
successful in science and vocabulary as non-accelerated students. In general, 
achievement scores favored acceleration. Lang (196?) assessed pupil achievement 
and pupil, parent, teacher and administrator attitudes in accelerated and non- 
accelerated classes in a three-year study and found that all measures favored 
an accelerated mathematics program. However, a 405^ attrition of students over 
the three years pointed up problems of initial identification and selection for 
accelerated programs. Strand (19^2 ) studied the effects of si^plemental in- 
struction (15 minutes, twice per week for six weeks) in the form of units on 
sets, number bases, and comparison of addition in four different numeration 
systems. He found that the ei^rimental group (26 eighth graders) compared 
favorably with the control class (15 eighth graders) who spent equal time on 
traditional mathematics. 

In a study involving 66 eighth-graders and 62 ninth-graders enrolled in a 
beginning algebra course, lawson (1961) found that the eighth-graders achieved 
significantly hl^er scores than did the ninth-grade pupils. All pupils were 
academically able. The classes were divided in two on the basis of I.Q., arith- 
metic achievement, and teacher recommendation. There were no significant 
differences in achievement gains between the upper and lower ability groups. 

From a longitudinal study of the effects of acceleration and enrichment 
programs on attitudes of pupils in eighth grade mathematics and ninth grade 
algebra, Ray (1961) reported that the attitudes of accelerated students were more 
positive than those of students who had participated in enriched courses. 

Passow, Goldberg, and Link (1961) reported t b the end of a three-year e:^rimental 
program for gifted junior high school pupils, attitudes toward mathematics in 
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general and toward the pupil *s o^m mathematical ahilJty increased more in the 
accelerated classes (whether traditional or contemporary) than in classes which 
followed a non-accelerated traditional ctarriculum or even a program "enriched” 
by the addition of various units from contemporary mathematics. 

Mathematics for the (Dalented Student 

V&*iters sometimes cause confusion hy speaking of mathematics programs for 
the academically talented student in the same terms as they do about programs 
for the mathematically talented student. "Academically talented" students include 
all those who will eventually specialize in the arts, sciences, business, the 
various professions, as well as in technology. "Mathematically talented" students 
are those academically talented students whose greatest proficiency lies in 
mathematics. 

The age at which successful mathematicians become engaged in mathematics 
varies, but the majority seem to have made their choice early. Lloyd (1953) 
referring to a Swiss survey of 93 mathematicaians, relates that all 93 bad been 
committed to their life’s work by the age of 26, all but four of them by the age 
of l8, and the vast majority before tha age of 15, the age at which students 
leave American Junior high schools. Little attention is given in the literature 
in formulating an operational definition of "mathematically talented." There 
appears to be a high, positive relationship between reading ability and success 
in mathematics courses. Such success is, of course, also related to IQ or 
general intellectual ability. Certain special qualitites, such as those listed 
by Fehr (l95^) -- high level abstract thinking, intellectual curiosity, persistent 
goal-directed behavior, virtuosity in mathemata.cs often gained through individual 
study — are often exhibited by successful mathematics students. Wiile Guilford 
(1961) has identified specific con^onents of intelligence which are essential 
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for creative work in mathematics, these compoi jrnts apparently enter into creative 
efforts in other areas of knowledge as well. The identification of the poten- 
tially outstanding mathematics student is based on limited information. 

Most programs in mathematics for talented students rely heavily upon 
identification procedures based on intelligence, reading, mathematical aptitude, 
socio-economic status, teacher appraisal, and pupil interest. In his study of 
high school seniors, Jordan (39^) found that between 38. 95^ and 62.4^^ of the 
criterion variance could be e35)lained by IQ and socio-economic status. 

Hegstrom ( 1963 ) re;^rted that another l6^ of the criterion variance may be 
accounted for by other variables used in selection such as teacher appraisal, 
past ^achievement, pupil interest and mathematical aptitude. Perhaps the re- 
stricted range of intelligence, the selection tests, and t?'.e evaluative crit>:r-.a 
used by Hegstix>m account for the small amount of variance he obtained. 

Fitzgerald (lS' 63 ) concluded, after studying fifth, seventh, and ninth grade 
mathematics students, that ’'the ability of a child to learn mathematics is a 
unique characteristic of the child just as are height, reading skill, and 
chronological age." At the present time there is no simple measure or combination 
of measures which will allow wholly reliable prediction of mathematical ability. 

In the absence of specific guides, what to teach academically talented stu- 
dents after identifying them is still a aifficult decision. Johnson (1953 ) 
suggested that the most practical and the easiest thing for schools to do for 
academically talented students in mathematics is to make differentiated assign- 
ments. Asrignment differentiation may involve additional study, research oppor- 
tunities or accelerated cove:i?age. Hartung (l953) points out that we have no 
evidence that what bright students are taught is "the best for them at their level 
of advancement, nor that other students of lower ability could succeed with the 
same sort of work." 
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There are many questions concerning the appropriateness of the various 

current mathematics programs for academically talented students. KLausmeier 

(1959) found that l) retention of material learned is the same for low, high, 

, % * 

and average ability groups if the mathematical tasks are put at the learner’s 
achievement level; 2) the within-pupil variance in achievement is the same for 
all ability groups; and 3) curriculum programs are typically oriented to average 
intellectual groups. Identification of talented students would enhance the 
efficiency of acquiring mathematical knowledge by "at least one gx^de level and 
possibly two for hig^ IQ children by the end of the fifth grade." 

A variety of practices designed to meet the needs of academically talented 
junior hi^ school youngsters are found in the literature. Eudnick (19^2) found 
that most provide for algebra in grade eight instead of grade nine, with analy- 
tics and calculus or statistics taking the place of former senior class offerings. 
Many studies show that algebra in the eighth grade is both possible and practical. 
Rosskopf (1958, 1961) does not agree with this type of provision for academically 
talented students, maintaining that an emphasis on mathematical structure, pre- 
cision of language, work with concepts of equality and inequality, and the 
nature of proof are more appropriate learning experiences than traditional 
algebra. 

Investigators have e^^lored the possibility of using Joplin-type plans 
where ability groups, regardless of chronological age receive instruction to- 
gether (Davis and Tracy, 19^3 ); television instiuction (Rollins et al, 1963)5 
grouping procedures (Keaveny, 19595 Cawelti, I962); and self-instruction designed 
to provide enrichment, (Payne 1958). Either no evaluation or inconclusive 
evidence has been presented in testing the merits of the various suggestions. 

Attitudinal changes have been investigated by lyda and Morse (1963) and by 
EUingson (1962). Both studies show that .change in attitudes toward mathematics 
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correlate vith achievonent and method of instruction. Ellingson reported that 
attitude scores vere better predictors of performance in mathematics in hi^ 
school as measured by the Iowa Tests of Educational Development than teacher 
judgment or initial scores from a similar battery of Iowa Tests administered 
in the sixth grade. 

In studies of -various grouping patterns, i.e. homogeneously grouped versus 
heterogeneously grouped classes, Mahler (1961), Mulhem (i960) and Becker (1963) 
found no differences in mathematical achievement, but none of the investigators 
noted differentiation in subject-matter content offered students in the various 
grouping patterns „ As in other studies, grouping pattern has little effect on 
the achievement of academically talented youth unless acconroanied by differen- 
tiation in content or pace or materials. 

Proposals of p more or less specific nature for improving mathematics 
programs for talented students have been advanced by Ahrendt (1953 )> Pshr (1959) > 
aennon (1957), Ifertung (I953), Kea-veny (1959), lapino (1956), lacyd (1953) and 
Bees (1953). 

Specific Efforts to Provide for the Mathematically Talented; Local Programs, 
^im^r Institutes and Seminars 

Two additional types of provisions provide mathematically talented junior 
and senior high school youth with experiences beyond those found in the regular 
school program. One consists of extra classes outside or after school, Satiirday 
or evenisig seminars. These are generally supported locally. The other consists 
of summer institutes held on college and university campuses, often encouraged 
and supported through funds from the National Science Tbundation, private cor- 
porations, or foundations. In selecting students for such programs preference 
is usually given to those who are finishing the eleventh and twelfth grade. This 
criterion for selection stems in part from the fact that college personnel 
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employed to teach the courses may he mo2:e comfortable with an a^e group akin to 
regular college students* The usual curricula offerings Include set theory, 
analysis, symbolic logic, computer mathematics, and mathematical research. In 
both types of programs guest lecturers are used. 

Relatively few institutions and seminars include jv.nior high school students. 
Assumption Preparatory School, Worcester, Massachusetts (Van der Linden, I962) 
and Rollins College, Win-cer Park, Florida (Wavell, I962) are two schools which 
accept thirteen year old students. During the summers of 1962-4, Teachers 
College, Columbia Ifoiversity conducted a special summer program for highly 
gifted pupils who had coD5)leted the sixth grade. A portion of the program each 
summer was devoted to work in advanced mathematics. 

Two programs open to talented Junior high school students were found at 
Iowa Teachers College Laboratory School (Nielson, 1959) and at Illinois Normal 
State University (Hagg, 196I). The Iowa summer institute for hri^t ninth 
graders offered instruction in set theory, relations and functions, analysis of 
the plane, logarithms and slide rule, lt.near programming, probability and statis- 
tics. Illinois Normal made provisions throu^ the academic year as well as in 
the summer months for bright Junior high school students* 

Most school programs emphasise acceleration of students into algebra at the 
ei^th grade level, and this pattern remains tne predominant one in curriculum 
design. When Baker (1962) surveyed the Michigan school systems to determine 
which kinds of provisions were being made for the mathematically talented young- 
sters of Junior high school age, only 185^ of the schools reported any special pro- 
visions at all. However, the l8^ of schools which reported special programs 
enroll approximately one- third of the State’s school population. Thus, at best, 
only about one-third of those who might be eligible have a dance to participate. 

enrioluneni onil aocoi *?ratlon ftre practiced In the Michigan schools, with 
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acceleration into algebra in grade ei^t the more common procedure. 

Studies Involving Contemporary Mathematics Programs 

Pew studies have been reported which contrast contemporary with traditional 
programs. One study compared UICSM with three studies contrasted achieve- 

ment in UICSM classes with that made in traditional classes; a few have cosspared 
SMSG programs with traditional programs. Several SMSG studies were reported from 
evaluations at the Minnesota National Laboratory. 

In a study of seventh and eighth ^.pade students who attended SMSG classes 
for two years, Ziebarth (19^3 ) found no difference between mean achievement of 
SMSG students and that of comparable students who followed traditional programs, 
as measured by the "Quantitative Tliinking Test" of the Iowa Tests of Educational 
Development . However, significant differences in favor of the traditional pro- 
gram were obtained on the "Jlindamental Operations Test" of the Iowa Every-Pupil 
Test of Basic Skills . Kraft (19^2) evaluated the achievements of 92 classes, 
grades 9-12, using SMSG materials. On test-retest forms of STEP Mathematics the 
S^SG students did as well or better than did students nationwide. 

No differences in student achievement were found by Shuff (1962) who con^ared 
pupils who had one year of SMSG with pupils who followed a traditional program. 
Using scores from STEP -Mathematic s and COOP -Mathematic s tests, he also reported 
finding no sex differences in achievement and no differences in pupil achievement 
attributable, to teacher training, including attendance at summer institutes. In 
matched classes using SMSG materials, some of which had self- selection activities 
one or two days per week and others which had no such self- selection activities, 
Ebeid ( 196 k) found no differences in achievement between the two groups although 
he did note improved attitudes in the e:qoerimental classes (self- selection 
activities) compared with bhose of the control classes. 



In a stu<3y Involving 623 pupils in grades five and eight comparing SMSG and 
traditional classes^ Phelps {1963) found differences on the Dutton Attitude Scale * 
Fifth-grade SMSG pupils had better attitudes that their ’’traditional counterparts 
similar differences were not foimd at the eighth grade, SMSG program demands 
for rigor and precision of language apparently did not have a negative effect on 
attitudes toward mathematics, Phelps also found a positive relationship between 
SMSG students* achievement scores and scores on measures of ability to think 
’’creatively,” In fact, he found that SMSG students at both grade levels scored 
significantly higher than traditional students on a Uses for Things Test (an 
instrument which calls for naming as many uses of two common objects as one can 
in three minutes). According to Phelps, students with higher IQ*s tended to 
make higher scores on the ’’uses” or creativity sub-test. 

In a comparison of SMSG and tiaditional classes from grade seven through 
ten, Williams and Shuff (19^3 ) found that when intelligence was held constant, 
significant (,05 level) achievement differences on STEP tests favored the SMSG 
classes in the tenth grade only. For the eighth grade, scores tended to favor the 
traditional students. 

Pate (1964) compared transactional patterns in SMSG and traditional classes. 
SMSG teachers used a higher proportion of divergent questions, spent more time 
elabowtlng on lessons, and had more interaction with pupils than did traditional 
teachers. Traditional teachers used more cognitive -memory operations. However, 
even thou^ there was greater rigidity in the traditional classes, sufficient 
freedom existed to allow for pupil-pupil interaction. 

Nelson (1962) studied the effects of varied textbook presentations on the 
mathematics achievement of high ability Junior high school students (285 seventh 
and 460 ninth graders) in l4 schools. One experimental class of each pair used 
the SMSG R text (for college-capable) and the other used the SMSG M text (same 






topics "but simplified for slower learners)* He found that except for the very 
highest achie\cjrs, the M texts tended to facilitate learning of mathematics for 
all high-ahility students. 

In seeking evidence concerning SMSG student performance on Educational 
Testing Services tests of traditional mathematical skills, Payette (1961) studied 
samples of seventh, ninth, tenth, eleventh and twelfth grade pupils “both in SMSG 
and in traditional classes* On the basis of various analyses performed, he 
found that: l) "students exposed to conventional mathematics have neither a pro- 
nounced nor a consistent advantage over students e:^)Osed to SMSG mathematics with 
respect to the learning of traditional mathematical skilly "2) with respect to 
developed mathematical ability beyond that developed in traditional programs, 

"SMSG showed consistent extensions of developed mathematical ability^" and 3) 
that students at all levels of aptitude "can learn considerable segments of 
SMSG materials*" 

Roseriblum (1961) evaluating achievement in SMSG classes at the Minnesota 
National Laboratory, found that with ability, level held constant, SMSG students 
did as well as other students* In seventh grade evaluations, SMSG pupils in 
seven of thirteen classes scored significantly higher on post -tests than their 
peers in traditional programs* Pour other SMSG classes scored hi^er, but not 
significantly higher, than their control classes* The two control classes with 
higher means than their SMSG counterparts were not statistically different from 
the means of the two SMSG classes* However, differences in scores on retention 
tests between SMSG and "traditional" pupils were not significant, although SMSG 
mean class scores still remained hi^ier* Comparisons done at the I’fi.nnesota 
National Laboratory in grades other than seventh grade were inconclusive, although 
SMSG student performance generally was higher than traditional student performance* 
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When the achievement scores of the top 20^ of seventh grade students in 
SMSG and non-SMSG classes were compared by Mihkelson (1961) no differences were 
found between the groups in achievement as measured by both STEP and California 
Arithmetic Reasoning and Arithmetic iUndamental tests. 

Loman (1961) studied the effectiveness of UICSM algebra and traditional 
algebra curricula with two middle- track ninth-grade classes of a three -track 
program. A statistically significant difference in favor of the UICSM group was 
obtained in the upper one-third ability level on the tests of understanding of 
basic mathematical concepts. No real differences were found at the middle or 
lower-third of intellignece. Nor were there any apparent differences in achieve- 
ment of mathematical ability at any level of intelligence. 

In comparing the achievement of approximately 1700 superior pupils in 
UICSM first year algebra classes with 700 pupils in ‘’traditional" first year 
algebra classes, Tatsuoka and Easley (1963) found that pupils in both UICSM 
eighth- and ninth-grade classes performed significantly better on Cooperative 
Algebra Test (Elementary), Eorms T, X, and Y. These tests measure traditional 
mathematical content. Since pupil aptitude was not the same for all groups in 
the study, an analysis of covariance was performed which equated all pupils* 
scholastic ability as measured by Differential Aptitude - Verbal Reasoning and 
Differential Aptitude - Numerical Ability . Both UICSM groups performed signifi- 
cantly better than non-UIC£M pupils. I^en Tatsuoka and Easley compared eighth 
grade mean achievement with ninth grade means, they found eighth grade pupils 
did significantly better than ninth grade pupils, where both groups had studied 
UICSM materials. After removing the higher- scoring eighth grade sample, the 
ninth grade UICSM scores were wtill significantly higher than ninth grade 
traditional scores. The investigators concluded that UICSM material was adequate 
in preparing superior students to cope not only with UICSM tests but also with 
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conventionel tests. 



In another UICSM investigation ^Datsuoka and Comley (1964), using a matched- 
pairs design, compared the achievement of UICSM first year algebra students with 
non-UICSM first year algebra students in the Inglewood, California schools. The 
Cooperative Elementary Algebra Test and the Cooperative Algebra I Test were used 
to assess "superior" pupil achievement in both eighth- and ninth-grade algebra 
classes in the study. Pupil-related variable considered in the covariate analysis 
of the two criterion scores were pupil assessments on SCAT-Verbal, SCAT- Quanti- 
tative, California Algebra Aptitude Test, STEP-Mathematics, and pupil sex. 

Teacher ratings made by a teacher *s principal were also included in the analysis. 
Although UICSM student means were higher than those of the contirols, the adjusted 
means which took into consideration all variables used in the analysis, were not 
significantly different. However, when the teacher rating score \ jsl 8 excluded 
from the analysis, the UICSM means were significantly higher than the control 
group means. Tatsuoka and Comley suggested that the superior performance of 
UICSM pupils may be due to superior teachers. 

In Conclusion 

Prom the number of reports issuing from school systems, it is evident that 
more and more effort is being made to provide for able students in mathematics. 

The questions of what should be the natui’e of mathematics for the talented and 
what kind of special provisions should be made have not been adequately explored 
e}^erimentally at any educational level. I'Jhat research has been done is quite 
limited, often testing one modification against a traditional program for a 
brief time. The Cheltenham Study compared several approaches over a three-year 
period. However, only one teacher and one class followed each pattern. This 
present study field tested larger numbers of students and teachers with more 
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varied approaches to the mathematics programs for talented junior high school 
pupils. 



Purpose of the Study 



The two purposes of this demonstration-research study were; 

1, To assess differential outcomes of various approaches to teaching 
mathematics to academically talented junior high schools, 

2, To develop guidelines for content and procedural selection in junior 
high school mathematics. 



CHAPTER II 



Design of the Study 



The Talented Youth Project (TYP) Mathematics Study was designed as a four- 
year, nine-months study to compare the effectiveness of various curriculum 
patterns and practices in mathematics education currently used with academically 
talented students in junior high schools* From the many programs available in 
1961, only a few of the most widely used and apparently intrinsically different 
were included* The study did not purport to assess all mathematics programs 
available to school systems* 

Initiation of the Study 

In September 1961, more than 100 questionnaires asking for information 
about classes, school organization and mathematics programs were sent to all 
members of the Metropolitan School Study Council, to other selected schools in 
the metropolitan New York area and to two systems in the Philadelphia area which 
had indicated Interest in or had reported special provisions in mathematics for 
academically talented students at the junior high school level. 

The questionnaire asked for information about (1) the number of Incoming 
seventh graders for 1962-63 who might meet the criteria of IQ 120 or higher and 
two or more years acceleration in reading and mathematics achievement; (2) the 
kinds of mathematics programs presently used (including UICSM, SKCCl, algebra in 
the eighth grade, etc.); (3) the number of teachers trained for special mathe- 
matics programs (including summer institutes); present provisions for inservice 
training; and (4) int^vrest in exploring further the possibilities for cooperating 
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in the study. A letter describing the project accompanied the questionnaire. 

Those school systems which indicated an interest were invited to a meeting 
to discuss the project. Tweaty«eight school systems sent one or more representa- 
tives to a meeting at which the project was explained in detail, the alternative 
kinds of programs presented and the requirements for participation made clear. 

Each school system which expressed willingness to participate was asked to make 
a firm commitment to keep classes intact, as far as possible, for the full three 
years and to keep these classes in the same curriculum pattern or course of study 
for the duration of the study. The school representatives were asked to indicate 
the kind of mathematics classes they would be willing to organise for September 
1962 and to discuss this with the school administrators. In some instances, the 
investigators visited schools to discuss cooperation with staff and administrators. 
By July 1962, 20 school systems had committed themselves to furnish at least 

43 classes. This number was increased by the fall to a total of 25 school systems, 
35 schools, and 51 classes. 

The Program Variables 

Three basic programs of instruction were selected; 1) a "standard’* currlcu* 
lum found in most commercial textbooks, 2) the School Mathematics Study Group 
(SMSG) curriculum printed in "model textbook** form, and 3) units from the 
University of Illinois Committee on School Mathematics (UICSM or Illinois) which 
were available to schools whose teachers had been exposed to the required in- 
service training. Adequate materials were available in all three of these basic 
curricula for students to pursue during the subsequent years of high school; all 
three basic programs were adaptable to modification for gifted population by 
acceleration or by enrichment. Each of the three programs was distinguishable 
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either by its inherent content, the age of students at whom the content was 
aiised, or the teaching methodology iiopllcltly or esq;»licltly involved* For 
exaiq>le, UICSM*s First Course > intended for average ninth grade students, 
encourages as the teaching method a type of discovery called "non*verbal . 
awareness •" To a lesser degree, this approach is present in the SHSG materials 
and is absent from most commercial textbooks written before 1957. 

The program variables are presented in Table 2«^1« 

Table 2-1 

Program Variables in the TYP Mathematics Study 





Teacher-Learning Paces 


Content 


Enriched 


Accelerated 


Standard 


Standard-Enriched 


Standard-Accelerated 


Contenq^orary 


SMSG-Normal 


SMSG-Accelerated 

UICSM-8 

UICSl^7 



The programs , selected were presumably differentiated on two dimensions: 
content — standard or contemporary — and by teaching- learning pace— enriched 
or accelerated* Thus, each cell in the design could be identified by both the 
content and the teaching-learning pace used* 

The terms in Table 2-1 are used as follows: 

Standard - refers to programs which utilize mathematical content found 
in textbooks prior to 1957, characterized by an emphasis on arithmetic processes 
and social application problems in Grades 7 and 8 and a course in elementary 
algebra taught by the demonstrative method at (trade 9* 
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Contetaporary • applies to course materials developed by special 

« « 

« 

committees or commissions since 1952 for the purpose of updating, mathematical 
content and improving teaching methodology. These are programs usually referred 
to as "new” mathematics. 

Norma l • refers to a teaching«leaming pace which limits presentation 
of material designed for a grade level to that grade level. For example, in 

4 

seventh grade no eighth or ninth grade material would be included for any 
student. However, it allows for the addition of material outside the standard 
sequence or more intensive study of some aspects of the material. 

Accelerated • refers to a teachingolearning pace which allows for 
either 1) moving through a given sequence in less time than usual, e,g,, 
completing two years' work in one year or 2) beginning a given sequence at a 
grade level lower than the one for which the material was intended, e,g, starting 
algebra in grade seven or eight Instead of grade nine, 

Evirichm^in t • refers either to content outside the regular sequence 
added tc the standard textbook work, as in the Standard Enriched Program, or 
to depth study of particular aspects of the standard sequence, as in the 
SMSG-Normal Program. 
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Description of the Progr^« 



3* Standard*Enrlched Program •• In the first two years, these classes followed 
the content found in most comoercial textbooks for seventh and eighth grade 
arithmetic, respectively, and in grade nine, went on to first^year algebra* 

The courses were “enriched” by the addition of four units in seventh grade, 
four in eighth, and three in ninth* The nature of the enrichment units can 
be illustrated by the four taught in the seventh grade: 

Unit !• The Beginning of Numbers — an historical overview of man’s 
development of systems for counting; number . systems whose base is other than 
ten; games such as ”Nlm” or making "nomographs” for calculating in base five 
and base two, to develop concepts of numeration system structure* 

IMit II. Introduction to Mathematical Structure -• commutative, associa<> 
tive and distributive properties of numbers using addition and multiplication 
operations; identity elements for addition and multiplication; proofs of number 
statements using the basic principles of number operations as axioms; modular 
arithmetic; the property of closure. 

Ihiit III. Exploration and Instruction prime and composite numbers; 
divisibility rules for 2, 3, 4, 5, 9 and 10; factorization • greatest common 
divisor and least common multiple. 

Unit IV. Mensuration number Intervals and significant numbers; rounding, 
rounding errors and relative errors. 

Standard*Accelerated Program •• In the first year these classes cofl;>leted 
the standard seventh and eighth grade content, omitting eighth grade material 
which duplicated or reviewed seventh grade topics. This allowed teachers time 
to present "directed" or signed numbers and their four mathematical operations 
(addition, subtraction, multiplication and division), as well as the solution 
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of linear equations with one and two unknowns. All content was derived from 

m « 

standard, ccnmercial textbooks and no “enricliment” units were added. All of 

these classes completed the first year of algebra in the eighth grade. At this 

* 

point, problems in articulation with the high school program resulted in some 
of the classes continuing into plane geometry and one class into second-year 
algebra (as originally intended). A number of classes were forced to withdraw 
from the study entirely. - 

SMSG-Normal — These classes followed the SMS6 materials as presented in 
the available texts, proceeding at the pace intended by the authors. This 
program emphasizes a "spiraling" technique of presentation of its content rather 
than a particular methodology of teaching. Seventh and eighth grade SMS6 mater- 
ials contain elements of the entire junior and senior high school sequence; 
the role of definition, abstract conetps, precision in vocabulary, and experi- 
mentation in mathematical thought. Thus, the content for grades seven and eight 
contains a sound, intuitive basis for later algebra and geometry courses. 

SMSG content for the junior high school years parallels the auiterial related to 
the properties and principles of numeration systems in UICSM Units I, II and 
III. However, SMSG extends its coverage of numeration systems beyond the 
systems of real numbers and their isomorphic relation to arithmetic numbers. 
Through a study of systems whose bases are other than ten, the natural or 

* 

counting numbers, the rational numbers, and modular arithmetic, students observe, 
the students observe, generalize, and use the principles and properties of the 
real numbers. In addition, and more extensively than UICJM, SMSG texts present 
topics in metric and non-metric geometry. 
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^^SG*Acceleratd d •• These classes were accelerated through the standard 
SMSG Frogratt* In the course of the three Junior high school years ^ the students 
covered a four year sequence* They were exposed to such topics as negative 
nunbers* nusober sentences | the solution of equations with one and two unknowns* 
congruency of triangles, Pythagorean property of right triangles, selected 
topics from solid geometry, measurement of volume and surface areas, decimal 
system of numeration, scientific notation, the use of exponents, permutations, 
cotnbinatlons and basic probability theory* 

e. _UICSMi»7 This program, designed for average ninth graders, was begun two 
years earlier than normal. In general, the program stresses a "discovery” method, 
and much time and attention was devoted to coloring differences between number 
and numeral, developing the essential principles which govern the operations of 
arithmetic numbers, and using new descriptive language to express mathematical 
ideas in order to help students acquire the concepts and manipulative skills 
necessary for the further study of mathematics. The classes In this program 
completed Units I, II, III, iv, VII, and V. 

f* _UI_CSM»B •• 'Ihese classes followed essentially the same program as did the 
SMSG*Accelerated during the seventh grade. They then began the ninth grade 
UICSH Program In eighth grade — a year earlier than Is normal and completed 
Units I, II, III, IV. 
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A Suinmary of Differences a nd Sim ilarities Among 



Some content was common to all the programs, especially in the area ♦>£ 
number concepts and the four fundamental arithmetic operations. However, 
while both standard courses en^hasized "social utility" of mathematics, the 
contemporary courses (3MSC and TJICSM) emphasized the "structure" of mathematics. 
Both contemporary courses gave instruction, although to varying degrees, in both 
metric and non-metric geometry using language derived from set theory; the two 
standard courses paid less attention to language precision and pupils proceeded 
directly to solve problems based on algorithms or models found in their 
textbooks. 

UTCSM program content, using a "non-verbal awareness method of discovery", 
differed in teaching methodology from the others. Although Standard-Enriched 
units included basic ideas covered in the SMSG and UICSM texts, the depth of 
presentation, the number and variety of experiences af folded pupils, and the 
time pupils spent studying them were considerably less. 

Material available to teachers for assistance in classroom presentation 
varied. SMSG teachers had extensive loaterials upon which to rely; UICSM 
teachers had inserts in their editions of the textbooks which served as teacher 
aids. In addition, most of them had participated in the extended training 
program at the University of IJlinois. Standard-Enriched teachers only had 
outlines and sample problems for their "enrichment" units; Standard-Accelerated 
teachers relied solely on their texts, experience and training, 



Population Selection 



In order to minimize Individual teacher effect, at least five classes 
were sought for each of the six programs* The number of teachers and classes 
actually participating at the start of the study are shown by program in 
Table 2»2« Some teachers taught two classes; but no teacher taught in Liore 
than one kind of program. 



Table 2*2 

Number of School Systems, Schools, 



Teachers, end Classes, in Sach of Six Mathematics Programs 



at 

Program 


the Bec^nnihg of the Sttidy< 

No. of No. of 

Systems Schools 


> 

No. of 
Teachers 


No. of 
Classes 


Standard-Enriched 


2 


7 


10 


14 


Standard-Accelerated 


7 


7 


8 


10 


SMSG-Normal 


4 


5 


7 


8 


SMSG-Accelerated 


6 


6 


6 


6 


UICSM^ ^ 


4 


6 


7 


8 


UICSM»7 


2 


4 


5 


5 


Total 


25 


35 


43 


51 



a 

V SMSG*Accelerated and UICSM*8 'Teachers had in-service courses 
together during the first year since both groups were pursuing 
comparable programs for the seventh grade* 



Nine in-service meetings were conducted during the spring semester before 
the study began. Some teachers attended only one session; others, two in-service 
sessions. At these sessions, the study was e^lained and the appropriate 
mathematics programs were discussed, including examination of materials, content, 
techniques and sequence. In-service meetings were continued throughout the 



study with a total of 25 sessions during the seventh grade, 23 during the 

eighth grade, and 10 during the ninth grade. 

The purpose of the in-service program was twofold: 1) to insure that 

teachers understood what was expected of them in teaching the content prescribed 

for their particular program by instructing them in mathematical content and 

method and 2) to coordinate certain administrative details such as maintaining 

the teaching-learning pace desired and developing teacher-made tests. 

The following consultants taught in the in-service courses: 

Standard Enriched: Leonard Simon - Curriculum Consultant in Mathematics for 

* 

the Bureau of Curriculum Research, New York City Public Schools, Dr, Simon 
had served as Instructor in several National Science Foundation summer institutes 
and had consulted with writing groups at Eugene, Oregon, He wrote or selected 

the enrichment units for the program and instructed the teachers in their use, 

# 

SMSG-Normal and SMSG-Accelerated (UXCSM-8, Grade 7): Harry Ruderman - 
Chairman of the Mathemat ics Department at Hunter College High School, New York 
City, and Director of. the SMSG film series. Dr. Ruderman was actively involved 
in shaping the SMSG Program, 

UICSM-8 (in Grades 8 & 9) and UICSM-7 : Arnold Peterson « Chairman of the 
Mathematics Department, at the Pascack Valley Regional High School, Nfew Jersey. 

Mr, Peterson was actively involved with the UZCSM program, serving both as one 
of the writers and as an instructor in UICSM curriculum at the University of 
Illinois and at Wayne State University, 

Standard Accelerated: Miriam Goldber g and A, Harry Passow . Research 

Associates, and Robert D, Neill and John P, Downes (both Mathematics majors). 
Research Assistants, at the Horace Mann-Lincoln Institute, 
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Criteria for Selection of Pupils # 



As indicated earlier » the selection of pupils involved the following: 

1) intelligence test scores, 2) reading achievement, and 3) mat!.«noatics achieve* 
ment* To be included in the study, pupils had to have a minimum IQ of 120 as 
measured by the Lorge*Thorndike Verbal Intelligence Test , and reading and mathe- 
matics achievement scores at least one-and-a-half years above grade placement 
as measured by the STEP Tests » Form 3 « at the end of Grade 6« Students whose 
converted STEP-Reading and STEP-Mathematics scores fell at or above the fiftieth 
percentile on the basis of eighth grade norms were eligible* 

Approximately 2,500 sixth grade students in all the participating schools 
other than New York City were tested in the Spring of 1962. The total of 
7,785 tests Administered included 2,556 Lorge Thorndike Verbal Intelligence 
Tests, 2,387 STEP Reading Tests and 2,389 STEP Mathematics Tests * The New York 
City pupils, who were selected from those who qualified for the three-year 
Special Progress Program, were not "pre-tested" until they were enrolled in 
their seventh grade Special Progress classes the following Fall. The selected 
population totaled 1,520 students. Normal attrition reduced to 477 the 
number of pupils who completed the seventh grade. The number of classes and 
the number of popils participating in each of the six programs at the end of 
the seventh grade (June, 1963) is given in Table 2-3. 

During the first year (seventh grade) some students were added to the 
es^erimental classes by their schools. Where possible, complete pre-test data 
were gathered on these pupils. Only where data were available to indicate 
that they met- all the criteria weve these students included in the analyses^ 



Table 2«3 



Means and Standard Deviations of Initial Scores on Lorge« » 
Thorndike Verbal Xntellieenge Test a STEP»Reading and STEP^Mathe* 
matics Tests of Pupils Who Completed Grade 7 in 
Each of Six Mathematics Programs. 



Programs 


No. of 
Classes 


No. of 
Pupils 


Standard-Enriched 


14 


465 


Standard-Accelerated 


10 


279 


SMSG-Normal 


8 


213 


SMSG-Accelerated 


6 


165 


UICSM-8 


8 


212 


UICSM-7 


5 


143 


Total 


51 


1477 



Means and Standard Deviations for Tests 



L-T 




STEP-Reading 


STEP-Math 


Mean 


S.D. 


Mean 


S.P. 


Mean 


S.D. 


125.72 


9.43 


49.92 


6.02 


29.60 


5.67 


132.63 


. 8.78 


52.09 


6.11 


32.97 


5.37 


131.87 


9.06 


52.26 


5.61 


32.88 


5.53 


133.64 


7.34 


53.28 


5.15 


33.30 


4.70 


130.64 


8.13 


51.27 


5.71 


32.36 


5.96 


130.70 


7.40 


52.20 


5.73 


32.17 


5.34 


129.92 


9.14 


51.46 


5.92 


31.78 


5.68 



Although the average scores on the intelligence, reading and mathematics 
tests in each of the six programs fell within the expected ranges, individual 
class means differed both across all six programs and within each program. 

The mean verbal intelligence score as measured by the Lorge»Thorndike Verbal 
Intelligence Test, for the population was 129.92. Program means ranged from 
IQ 125.72 in the Standard-Enriched Program to IQ 133.64 in the SMSG-Accelerated 
Program. After combining the SMSG-Accelerated classes and the UICSM-8 classes 
since both were following the same program in the seventh grade, the range of 
program IQ means extended from 125.72 to 132.63. For the seventh grade analyses 
the SMSG-Accelersted and UICSM-8 classes were treated as a single ’’program." 
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Using raw score s» the mean reading achievement, as maasured by STEP^Reading . 
foyg _3A » for the total population was 51.46, a score which placed a pupil within 
the 85-96 percentile band on eighth grade norms. The lowest classroom mean raw 
score for reading, 40.00, placed a pupil in the 53-72 percentile band on eighth 
Srade norms. 

The mean raw score in arithmetic for the total population, as measured by 
STE.P-Mathematlcs« Form 3A . was 31.78. This score fell within the 84-93 percentile 
>and of eighth grade norms. The lowest classroom mean score of 29.60 fell within 
the 50-74 percentile band in the eighth grade table of norms. 

As pointed out earlier, pupils in the Standard-Enriched Program from New 
fork City Special Progress Classes were "pre-tested” in the Fall of 1962, after 
they had been enrolled in their classes. Presumably, they had already met similar 
rriteria for selection for the SP Classes. It was too late then to adjust classes 
md, consequently, mean scores for the Standard-Enriched classes were lower than 
the means for other classes. One classroom mean fell below IQ 120, and seven 
>thers fell below IQ 127. However, the reading achievement and the arithmetic 
ichievement means in these classes were above the lower limit required by the 
lelection criteria. 

)ther Initial Assessment Procedures 

Since other pupil-related factors such as interests, socio-economic status, 
ittitudes, and pupil appraisals of their own abilities were believed to affect 
ichievement, personal and background data were collected using the following 
instruments developed by the TYP staff: 
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Questionnaire on Mathematics Is a revision of an attitude inventory 
adapted for use in the Cheltenham Study, ^ The sixty-eight items in the inven- 
tory fall into six categories of attitudes: I) the impact of mathematics on 

society, II) characteristics of mathematicians. III) mathematics as a career, 
IV) the nature of mathematics, V) mathematical ability and interest, and VI) 
school effectiveness in teaching mathematics. 

Personal Data Inventory asked the pupil for information about his 
parents* education and employment, his activities outside of school, his 
educational and professional aspirations, his likes and dislikes in school 
subjects and activities. In addition, a 25 item self-appraisal instrument 

was included. Information from the Personal Data Inventory was used to assign 

2 

each pupil a socio-economic status rating based on the Kamburger scale, ^ 

The self-appraisal measure was developed by Goldberg, and a test-retest rella*‘ 

3 

blllty coefficient of ,78 was reported, ^ 

The Questionnaire on Mathematics and the self-appraisal instrument 
were readtaiinistered at the end of ninth grade as part of the post-testing 
program. 

Means and standard deviations for pre-test variables other than IQ, 

Reading and Math are presented by program in Table 2-4. 



i The Questionnaire was adapted from an attitude scale by Hugh Allen, Jr,, 
(Attitudes of Certain High School Seniors Toward Scientific Careers . New York: 
Bureau of Publications, Teachers College, Columbia University, 1959, pp 47-50,) 
A reliability study of the Questionnaire on Mathematics based on the responses 
of about 100 seniors in Cheltenham and 300 seniors in Kentucky secondary 
schools, produced split half reliabilities of the order of .45 for Categories 
I, II, III, IV, and VI, For Category V and for the Total Score, higher 
coefficients (.77 for Category V and ,74 for Total Score) were obtained. 
Validity checks in the Kentucky sample (using comparisons of teacher assessment 
score with Total Score and Category V score) were ,60. 

^ Martin Hainburger, **A Revised Occupational Scale for Rating Socio-economic 
Class,** a scale developed in the Career Patterns Study, Horace Mann-Lincoln 
Institute of School Experimentation, Teachers College, Columbia University, 

May, 1957 (unpublished), 

3 Miriam L, Goldberg, **A Three-year Experimental Program at De Witt Clinton 
^ High School to Help Bright Underachievers,'* High Points . New York City Board 
of Education, 1959, pp. 5-35. 
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Table 2-4 



Means and Standard Deviations of Selected Pre-Test Variables 
For Pupils Who Completed Grade 7 in Each of 
Six Mathematics Programs* 

Pre«Test Variables 



Fregrvans 


No. of 
Classes 


No. of 
Pupils 


Total 

Attitudes 

Toward 

Math 

Mean S*D* 


Attitudes 
Toward 
Own Math 
Experiences 
Mean S.D* 


Father's 
Ocntpation 
Mean S.D* 


Appraisal 
Self- 
Ability 
Mean S.D. 


Std* . Enr* 


14 


465 


38.65 


9*58 


11.59 


4.51 


a.42 


1.42 


47.88 


9-72 


Std* Accel* 


10 


279 


40.06 


8.79 


12*22 


1.32 


2.88 


1.32 


50.29 


-10.54 




8 


213 


38.46 


9.27 


11.09 


4.19 


2.94 


1.33 


50.83 


9.59 


SI^ISG-Accel* 


6 


165 


39.21 


D.26 


11.78 


4.50 


2.77 


1.49 


51.83 


9.80 


UICS^8 


8 


212 


37. 6X 


8.90 


10.98 


4.25 


2.50 


1.30 


51.70 


10.04 


lJICSM-7 


5 


143 


36.51 


9*54 


10.59 


4.38 


2.52 


1.49 


52.00 


9.81 


Total 


51 


1477 


38.58 


9*40 


11.47 


9.34 


2.96 


1.43 


50.15 


10.07 



For the total population^ the average pupil age was 12 years* Attitudes 
towards mathematics were slightly positive^ suggesting generally favorable 
arithmetic experiences in the elementary grades* On the whole, students came 
from upper-middle class families as j-udged by an index which considered the 
father's occupation, education, and Income* Most mothers were not employed 
outside the home. Although fathers held more undergraduate and graduate degrees 
than mothers, differences in the educational level of the parents were not very 
great* 

Both boys and girls aspired to a college education and to employment 
at a level higher than their parents' * Pupils reported that they spent 8 hours 
per week on homework, wished for 66% of their school x^rk to contain hard-core 
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academic aubjecta, and wanted the other 347. spread among claaaes or activities 

# 

in music 8 art, home economics, shop, dramatics, study, library, clubs, and lunch. 

allowed to plan their own school schedules, pupils stated a preference for 
5 hours of mathematics instruction per week or approximately one»slxth of their 
total school time. 

Pupil activities outside of school included free reading, music and dancing 
lessons, scouting, art school, sports, and hobbies. On the average, pupils 
spent approximately 6 hours each week on free reading, 2^ hours on music activi- 
ties, and more than 2 hours on other activities. 

Pupil attitudes toward their own abilities were generally positive. Given 
*4 choice of very good , good , fair , poor , and very poor , pupils considered their 
mathematics ability good ; however, they rated their ability to meet and to accept 
responsibility for themselves and others as poor > However, in vieidLng their 
intellectual abilities (i.e. thinking clearly, solving problems, expressing ideas, 
seeking knowledge eagerly and exercising judment) pupils rated themselves from 
good to very good. Pupils saw themselves as socially coiipetent and rated their 
self-confidence, decision-making ability, social adaptability and perseverance 
as good to very good . 

Assessment of Pupil Achievement Across Programs 

To compare the mathematics achievement of groups of pupils exposed to 
different content required special tests. Tests based on traditional mathematical 
content could not adequately assess the achievement of pupils in contemporary 
programs and vice versa . Therefore, for each of the three years, the Educational 
Testing Service (ETS), Princeton, New Jersey, constructed two kinds of achievement 
examinations: 1) a measure of developed mathematical ability which was relative^ 

independent of the specific content of any program and 2) a measure of mathe- 
matical attainment which included more or less equal representation of the 
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material taught in each of the programs. In addition to the two EIS tests, 
teachers and consultants in each program developed end"o£«year examinations 
(referred to as the Teacher^Made Tests) which measured the specific content 
taught in a given program during the year. Two of the three criterion measu'res: 
the Developed Mathematical Ability Test.(ETS»I) and the cross«program Mathematics 
Achievement Test. (ETS*IIl . were used in assessing pupil performance both across- 
programs and within- program. The Teacher-Made Tests were analyzed only within . .. 

each program. 

Both ETS examinations were field tested in January, 1962, in classes of 
gifted seventh, eighth, and ninth grade students who were at that time partici- 
pating in programs of the same type as those included in the study. The ninth 
grade sample bad been in the same course of study for three years; the eighth 
grade students, for two years; and the seventh grade students were in their 
first year of a program. Alternate forms of both tests were administered to 
600 pupils in the three grade levels. Split half reliability for ETS I was .60; 
for ETS-II, .72. 

The three forms of the Developed Mathematical Ability Tests (ETS-I) each 
contained 30 items which assessed the ability to perceive quantitative relation- 
ships, apply definitions and agreements to problem solving, perform various 
mathematical operations, and conceptualize spatial relationships. No validation 
data are available, and the test items are still under security. 

Each of the three Mathematics Achievement Tests (ETS-II) contained 40 
items drawn in sets of six to eight items from the specific content of each of 
the various programs taught in the TYP study. Thus, each pupil's achievement 
was measured by his ability to solve problems derived from content which he had 
been taught as well as his ability to solve problems derived from content other 
than his own. Analyses were performed for the total scores as well as for each 
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of the 8ub»te8t 8core8« No validation data are available, and teat items are 
8till under aecurity* 

The Teacher«>Made Testa examined the achievement of pupils in content specify 
ically taught to them in their classes. Items were distributed proportionately 
among topics according to weights decided upon by the teachers* At the end of 
the seventh year, except for Standard*Enriched pupils, each student took a two* 
part, 60*item examination con^osed by the consultants to the particular program 
from questions submitted by the participating teachers. Standard*Enriched pupils 
took a one*part, 34-item examination. In all cases only the first twenty-five 
questions answered by a pupil on a part- test constituted his score for that part 
of the test. Correct responses from the two parts were averaged, and a single 
score was assigned to each pupil from the results* No validation data were 
obtained; however, it is assumed that the tests constituted valid measures since 
all teachers were in agreement as to the areas to be tested and the percentage 
of the test which would be devoted to any one area. Before averaging the 
scores on Parts I and II and considering a single score for purposes of analysis, 
a coefficient of reliability was computed using a split-half formula. 

At the end of eighth and ninth grades, the Teacher-Made Tests were uniform 
in length. Each test was made up of 25 items and administered to the pupils in 
each of the programs, at a single sitting. 

Regression of Pupil Raw Scores at the End of the Seventh Grade 

Since pupil ability, social status, attitudes toward mathematics and self- 
ratings scores on tests used for pupil selection varied from classroom to class- 
room within and among the six mathematics programs, raw scores on the criterion 
measures could not be relied upon to assess the differential effects of the 
various programs. Seven variables were selected as theoretically relevant to 
pupil achievement and were included in a multiple regression equation. 
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a 

Residual scores were then used in the analysis ^ which had the effect of con* 

L 

trolling for sOute of the individual pupil variability. The seven pupil attri- 
butes selected for the regression equation were: (1) intelligence at measured 
by the lorge-Thomdike Verbal Intelligence Test. (2) initial reading achievement 
obtained from scores on the STEP*Readiug Test, (3) initial arithmetic achievement 
as measured by the STEP^Mathematica Test . (4) attitudes toward mathematics, as 
measured by the total score of the Questionnaire on Kathenatics (5) attitudes 
toward one's own ability and interest in mathematics (Category V of the 
Questioanaire) , (6) socio-economic status, using the Bamberger scale, and 
(7) pupil assessment of his own abilities, from the 25 item self-rating scale* 
Tables 2-3 and 2-4 present the means and standard deviations of the seven inde- 
pendent variables bf program* Table , Appendix , prc^^ents the means and 

standard deviations for all 34 pupil attributes measurerl at the outset of the 
study and Tables 3.& 3a, Appendix B,. presents an intercor 3 i?^<!lational matrix of 
the 34 pupil attributes* 

Regression data for each test for each year of the study were obtained 
using the IBM 7094 Computer progiraiased for the Harvard Statistical Laboratory 
Ultimate Regression routine* A priori specification of independent, dependent 
non-enter Able variables produced an output which listed for each equation: 

(a) the nuaber of observations, (b) the number of variables in the basic correla- 
tion Mtrix from which the equation was selected, <c) the Multiple R, (d) the 
R^ corrected for degrees of freedom, (e) the constants, (f) the beta weights, 

(g) the partial regression coefficients, (h) the corrected scores, (1) the 

k 

i 

* Analyses of residual scores rather than covariance analyses were used 
Because there was no computer program available for an analysis which required 
seven cc-variates and unequal replications in the cells* 
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residual scores and (j) the percentage of error. For ETS»I and ETS^II regression 



was based on the total population. For the Teacher«Made Tests, regression analyses 
were performed within program. 

In suomary, the testing program consisted of t!ie following: 

Pre«Test - 



Lorge»Thorndike Verbal Intelligence Test 
STEP > Reading. Form 3 
STEP « Hstheaatics . Form 3 

Questioonsire cn Mathematics (Attitude Inventory) 

Personal Data Inventory 

End of Seventh Grade 

ETS«I - Developed Mathematical Ability Test. Form LIM. Part I 
ETS«II »» Mathematics Achiavemait Test. Form L1M« Part II 
Teacher-Hade Tests 

End of Eighth Grade 

ETS-I - Developed Hathematical Ability Test. Form* KDi, Part I 
ETS-Il - Hathematics Achievement Test Form MTH. Part II 
Teacher-Hade Tests 

End of Ninth Grade 

E TS-I - Developed Hathematical Ability Test. Form NTH. Part I 

ETS-II - Hathematics Achievement Test. Form HIM. Part II 

Teacher-Hade Tests 

Questionnaire on Hathematics 

Self-Rating Scale (from Personal Data Inventory) 



The initial population and class organisation were pretty well maintained 
during the seventh and eighth grades. At the beginning of seventh grade there 
were 1526 students involved. By the end of the seventh grade, the number on whom 
complete data were available had dropped to 1477, mostly due to student transiency. 
By the beginning of ei^th grade, two of the 14 Standard-Enriched classes dropped 
out. Over the summer, there was additional attrition, so that 1356 pupils were 
left. To this, 34 students (fully qualified) were added, bringing the total 
nuod>er to 1390. There was additional loss during the eighth grade year so that 
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complete data were available at the end of the year for Mil pupils in 49 
classes* 

However, between eighth and ninth grades, problems arose which caused 
major losses in classes, programs and students. A change in the New York 
State syllabus which represented a shift in content emphasis from what had 
previously been regarded as *' standard" resulted in the less of some standard 
accelerated classes* Other classes moved into a geometry program instead of 
second year algebra as anticipated* In addition, plans to transfer Intact 
three classes from junior high eighth grade to two four*year regional high 
schools failed to materiallte idien the building program lagged. These classes 
could not be kept intact and had to be withdrawn from the study* By the end 
of ninth grade, the nuniber of classes had dropped to 37 and the number of 
students participating in the final testing program had dwindled to 905, with 
complete and usable data for all three years available on 868* 

Treatment of the Data 

At the end of each of the three years of the study, analyses were made 
of both raw and residual scores on the two ETS tests across and within programs 
and of the Teac.her*^^ade Tests within programs » The data for each year were treated 
independently without regard to pupil status at the end of the preceding year* 
Only the initial data on Intelligence, reading, arithmetic, attitudes toward 
mathematics, socio-economic status and self-rating on abilities were considered 
each year and Included in the multiple regression analyses for each test - 
yielding sets of residual scores - which were then analyzv^d. To derive some . . 
measure the degree to wl?ich controlling for init'al pupil status affected 
class standing on the various tests, rank order correlations were performed 
between class means on raw and residual scores* 




4o 



In addition to the total scores on the three instruments^ sub«scores 
from the £IS«II tests were also analyzed across and within programs. These 
analyses provided a measure of the degree to which particular programs were 
more or less instrumental in enabling pupils to apply what they had been 
taught to content to which they had not been directly exposed* 

Finally, to derive an estimate of achievement over the three year period 
a longitudinal ranking procedure was applied to individual residual scores fpr 
each ETS test each year and the summed pupil ranks across years and across 
both ETS tests were subjected to a Chi square analysis across programs. 

The effects of the several programs on attitudes toward mathematics and 
on self-rating of abilities were assessed through analyses of covariance of 
ninth grade scores with seventh grade scores as the covariate. 

Hypotheses Tested in the TYP Study 

1. Rapid sequential progress through a mathematics program is more effective 
than plans which provide either intermitteh enrichment units even when these are 
of an advanced nature or a depth study of normally paced sequential material. 
Accelerated sequential programs will result in (a) greater general mathematical 
con^etence, (b) greater ability to apply knowledge to unfamiliar mathematical 
materials, and (c} more positive attitudes toward mathematics, than will be 
true of the other approaches* 

2* Programs which deal with conten^orary mathematical content and methodology 

• * * 

will result in greater gains in (a) general mathematical competence, (b) ability 
to apply knowledge to unfamiliar mathematical materials and (c) more positive 
attitudes toward math than will be true for programs which follow a standard 
sequence, regardless of pace. 
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Results at the End of Grade Seven ^ 

In the fell of 19629 the pupils who had been selected the previous 
spring entered the seventh grade and the TYP-Mathematlcs ,?tudy began Its 
three«year junior high school classroom phase* At the beginning of the 
seventh grade, there ^re 51 classes and six mathematics prograais* Since 
the UICSM^S and SMS6«Accelerated classes followed essentially the same content 
curing the year, they were treated as part of a single program for purposes 
of ln»servlce training, item selection for ETS II and for some of the analyses* 
Ihe number of pupils at the beginning of the year was xS20* However, complete, 
usable data at the end of seventh grade were available for 1477 pupils* Since 
some of the teachers taught more than one of the 51 classes, only 43 teachers 
were Involved. A total of 25 ln*servlce training sessions was conducted during 
this year ranging from three for the tlXCSM<7 and Standard-Accelerated teachers 
^ for the SHSG* Normal teachers. The UICStf»8 and SMSG^Accelerated teachers 
met together for four sessions and the Standard-Enriched for five* (See 
Table 2-3*) 

End of Year Results 

The Testing Program 

The Developed Mathematical Abilities Tegt (ETS-I ). a 30-ltem Ittstrumdnt, 
drew Its Items from a pool developed for measuring the mathematical ability of 
eleventh grade students* Thus, the Items were generally more difficult than 
would normally be found In a seventh grade test* 
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The Mathematics Achievement Test ( | ETS*»II)» a 40-*ltem instrument, (eight 
items drawn from each of the five programs) was designed to measure achievement 
in the content taught pupils in a specific program and to assess pupil ability 
to solve problems derived from content taught in other programs. According to 
the specifications or theteat, a pupil was expected to do better on the eight 
items derived from content taught him than on the remaining items, Ck>rrect 
responses to the "out«*of<»content" items represented a measure of the pupil's 
ability to apply concepts learned in his program to the solution of problems 
dealing with content to which he had not been directly exposed. This test 
yielded a total score and five sub^scores for each pupil,. 

Teacher«Made Tests were developed by the teachers and consultants of each 
program. Except for the Standard Enriched test, which consisted of 34 items and 
was administered in a single sitting, the seventh grade Teacher-Made Tests were 
coniposed ot two parts of 30 items each and administered in two sittings. In all 
programs, pupils were Instructed to answer any 25 items on each part and only 
the first 25 responses were scored. For those pupils \Aio took the two-part 
tests, scores were averaged and each pupil was given a single score. 
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Statistical Treatment of the Data 

Raw scores on the three criterion measures were subjected to a multiple 
regression analysis to control for the seven independent variables discussed 
in Chapter II; IQ, Readings Arithmetic, Attitudes toward Mathematics, Attitude 
Toward Own Mathematical Performance, SES, and Self«|tating on Abilities, 

Regression of scores on the two cross -program tests fETS-I and JgXS^IX) 
based on the total population. For the TMT*s . regression analyses were performed 
separately for each program. Table B-1, Appendix B, presents the regression 
analysis data for ETS-I an d ETS-11 for all programs combined. Tables B-2 and 
B**2a, Appendix B, present the regression analyses for each part of the TMT*8 
by program. To arrive at a single residual TMT score for each pupil in those 
programs which took two parts, the residuals from the two parts of the test 
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re averaged. 

Ideally, the data should have been analyzed by an hlerarchial nested design, 
e. pupils within classes and classes within programs. Since the number of 
tpils as well as the number of classes in the five programs was unequal, 

► nested design could appropriately be used. Hence, for ETS«»I and ETS«»II 
iparate one-way analyses of variance were performed on both raw and residual 
lores to assess differential outcomes among as well as within each of the 
ve programs. For the TMT*s, the analyses were within program only. 

Contrasts among means were made by the Scheffe technique (at the .05 level) 
lich allows unlimited con^>arison8 among means with unequal N's, In addition 
» conq>aring individual program means, the following clusters of programs were 
»ntrasted throughout the analyses: 

Accelerated vs. Enriched - SMSG~Accelerated+UICSM»®> UICSH-7 and Standard 

Accelerated vs. SMSG-Normal and 
Standard-Enriched 

Contemporary vs. Standard - SMSG-Accelerated, SMSG-Normal, UICSM-8 and 

UICSM*7 vs. Standard-Accelerated and 
Standard-Enriched 

le Developed Mathematical Abi lities Test (ETS-I): 

Table 3-1 presents means and standard deviations of both raw and residual 
lores for each program on ETS-I. A one-way analysis of variance of raw scores 
svealed significant differences among the five mathematics programs. (Table 3-2) 
>ntrasts between the individual program means and among program clusters found 
lat pupils enrolled in SMSG*Accelerated, SMSG-Normal, UICSci-7, and Standard- 
icelerated Programs scored significantly higher than pupils in the Standard- 
iriched Classes, No other differences among programs were found. Cluster 
>ntrast8 revealed that accelerated pupils (SMSG-Accelerated, Standard Accelerat-^ 
i, HICSM-7) did significantly better than enriched pupils (SMSG-Normal and 



Table 3-1 



Means and 

Residual 

Abilities 


Standard Deviations of the Raw and 
Scores on the Developed Mathematical 
Test fETS‘I^ at the End of Grade 7. 


• 








Raw 


Scores 


Residuals 


Prof^am 


N 


Mean 


S.D. 


Mean 


S.D. 


Standard Enriched 


465 


12. 7X 


3.75 


-0.736 


3.25 


Standard Accelerated 


279 


15.03 


3.93 


•0.148 


3.55 


SMSG-Normal 


213 


15.24 


4.30 


0.265 


3.53 


^ SMS(i*Accelerated -i \ 

> UICSM-8 / 


377 


15.83 


3.91 


0.778 


3.31 


UICSM-7 


143 


15.00 


4.01 


0.233 


3.28 


total • 


1477 


14.53 


4.14 


0.000 


3.36 
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Table 3-2 



Analysis of Variance of Raw Scores on the Developed Mathematical 
Abilities Test of Pu'^ils in Five Mathematics Programs 
at the End of the Seventh Grade 



SOURCE OP 
VARIANCE 



SUMS OP EST, MEAN 

SQUARES d.f. SQUARES P 



Among Means 


8,384 


4 


Within Git)ur)s 


23,156 


14T2 


TOTAL 


25,530 


i4t6 



596.00 37.88 

15.73 



Scheffe Tests 



PROGRAM 12345 

1 STD-ERR . 2.32 ^ -.253 § - 3.12 ^ - 2.29 ^ 

2 STD-ACC 

3 SMSG-N 

4 SMSG-ACC 
& UICSM-8 

5 UICSM-7 

Enriched vs. Accelerated = - 1 . 90 ^ 

Standard vs. Contemporary = -1.92 ^ 






Significant at or beyond the .05 level . 



<0 
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Analysis of Variance of the Residual Scores on the Developed Mathe- 
matic^ Abilities Test of Pupils in live Mathematics Programs 

at the Bnd of Grade Seven 



SOOHCE OP 
ViffilANCE 


SUMS OF 
SQa4RES 


d.f. 


£ST. MEAN 
SQOABES 


P 


Among Mear.s 


509.39 




124.85 


U.l4^ 


Within Groups 


i 6,48 o. 6 t 


1472 


11.20 




TOTAL 


16,990.06 


1476 







ScheiTe Tests 

PROGRAM 123^ 

1STD.ENB .1.00^ .1.51 9 

2 STD-ACC 

3 SMSG-N 

a^SG-ACC 

&UICSM-8 

5 UICSM-7 



Enriched vs* Accelerated = n.s. 

Standard vs. Contenqporary = -l.O^f § 




Significant at or beyond the .05 level. 



Standard*Enrlched) ; and pupils in contemporary mathematics programs (SMSG and 
UICSM) did better than pi 4 »lls in standard classes (Standard«Accelerated and 
Standard*Enriched) • 

VHien the residual scores were analyzed (See Table 3-3) across programs, 
the obtained F-ratio was again significant beyond the *05 level* However, 
when initial pupil status was held constant, contrasts among program and 
cluster means found that the Standard-Ehriched Program fell signific^tly below 
only the two SMSG- Programs and pupils ih the contemporary-program cluster did 
significantly better than those in the standard-program cluster* No other 
comparisons reached significance* 

Hie two highest (SMSG-Accelerated + UICSM-8 and SMSG .Normal) and the lowest 
(Standard Enriched) retained the same rank position on the residual as on the 
raw scores* However, Standard Accelerated and UICSM-7 changed places with the 
latter moving up from 4th to 3rd place* 

The Mathematics Achievement Test ■C gfcV jL-, 

Table 3-4 presents the means and standard deviations of raw and residual 
scores on ETS-II* The analysis of the raw scores by program yielded a signifi- 
cant £ ratio* (See Table 3-5.) 

Table 3-4 

Means and Standard Deviations of the Mathematics Achievement 
Test ( ETS-II ) Raw and Residual Scores for Pupils in Five Mathe- 
matics Programs at the End of Grade 7* 

Raw Scores Residuals 



Program 


N 


Mean 


S.D* 


Mean 


S.D* 


Standard Enriched 


465 


13*12 


4*00 


-1.446 


3.50 


Standard Accelerated 


279 


16*16 


3*10 


-0.513 


3.67 


SMSG-Normal 


213 


16*77 


4*89 


0.379 


3.84 


SMSG-Acce lerated 


377 


18*44 


4*36 


1.901 


3.72 


& UICSM-8 












UICSM-7 


143 


16*36 


3.78 


0.182 


3.81 


Total 


1477 


15.89 


4.70 


0.000 


3.67 
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Analysis of Variance of the Raw Scores on the Matheriatics Achie-veiaent 
(Pest ( ETS-II) for Pupils in Jive tetthematics Progr^s at the 

Sid of Grade Seven , 



SOURCE OP 
VARIANCE 


SUMS OF 
SQUARES 


d,f. 


EST. MEAN 
SQUARES 


F 


Among Means 


8^1 


4 


2075.25 


83.66 9 


Within Groups 


36,509 


14T2 


24.80 




TOTAL 


1A,810 


1476 









Scheffe Tests 






PROGRAM 


1 2 3 




5 


1 STD-ENR 


-3.04 § -3.65 § -5.32 


8 

V 


-3.24 V 


2 SID-ACC 


-2.28 


G 




3 SHSG.N 


1 

H 






4 SMSGJVCC 
& UICSH.8 






2.08 § 


5 UICSM-7 


Enriched vs* Accelerated = -3*00 § 
Standard vs* Contemporary = -3 *29 ^ 







V Significant at or beyond the *05 level. 
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Analysis of Variance of the ^sldual Scores on the Mathematics 
Achievement !Pe8t(ETS»n ) for ^lls In Five Matheomtlcs Programs 

ai ISe Bttd of Grade Seven , 



souses OF 
VABIANCE 


SUMS OF 
SQUABES 


d.f. 


SST. HBAN 
sqOASES 


P 


Among Means 


S,kkz.85 


k 


610.71 


47.34 § 


Within Grot;^s 


18,992.18 


1472 


12.90 




TOTAL 


a,435.03 


14t6 









Scheffe Tests 




PBOOBAM 


12 3 4 


5 


1 SXD-BSR 


-.93 « -1.82^ -3.35^ 


- 1.63 § 


2 STD-ACC 


-2.41 ^ 




3 SHSO-S 


-1.52 ^ 




4 SMSG-ACC 
& UICSH-8 




1.72 § 


4 OICSM-7 


Enriched vs. Accelerated = -1.6? v 





Standard vs. Conten^Kjraiy = -2.21 & 



^ Significant at or heyoiid the .05 level. 
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Contrasts among program and cluster means found that the SMSG-Accelerated 
and UICSM-8 pupils scored significantly hi^er than the pupils in the other 
four programs; and SMSG-Normal, UICSM-7 and Standard- Accelerated pupils did 
better than the Standard- Enriched pupils, but the three hi^er- scoring programs 
did not differ significantly from each other. 

Cluster contrasts revealed that accelerated pupils did better than enriched 
pupils and those in contemporary programs did better than their counterparts in 
the standard programs. 

ETS-II - Residual Scores . Analyses of pupil residual scores on the Ifathe - 
^patlcs Achievement Test across programs also yielded a significant F ratio. 

(See Table 3-6). Contrasts among residual program means showed that pupils 
in the SMSG-Accelerated program scored significantly higher than pupils in the 
other four programs, i^ile those in the Standard Enriched performed signifi- 
cantly lower than pupils in all other programs. No significant differences 
were found among the SMSG-Ndrmal, UICSM-7, and Standard- Accelerated programs. 
Cluster contrasts found the accelerated programs superior to the enriched and 
the contemporary superior to the standard. 

All programs retained the same rank position on both raw and residual 
scores. 

Sub-Test Analyses, ETS-II - Raw Scores . Each of the five sub- tests of which 
the Mathematics Achievement Test was composed included eight items. Each 
sub- test was constructed from the course of study of one of the programs in the 
study and was Intended to test the material most characteristic of and 
particularly emphasized in each program. 

Table 3«7 presents the raw score means, ranks and standard deviations for 
each program on each of the five sub- tests. Logically, each program should 




51 



o 

ERIC 



<0 <b 



CO CO 

s c 



o* 

I 

rt 

n> 

CD 

ft 

o 

o 

•I 

o 

to 

(D 

a 



o* 

I 

rt 

o 

CO 

rt 

w 

< 

a 

at 



Q 


w 

*o 


ro 


rr\ 


cn 


<A^ 






Hi 


















H* 














ft 


O 














D* 
















D 


cr 


















• 


• 


• 




• 


% 


B 




4N 


4^ 


O 




H* 


U> 






O 




VO 


Ul 


00 


ro 


ft 


ft 














o 


o 














H 


















cr 














D 


o 


ro 


U> 


o> 


CO 




u> 


M 


ft 


• 


• 


• 


• 


• 


• 




cr 


o\ 


VO 


CO 


OV 


U) 


cn 


ft 




ro 


4> 


o> 


vJ 


vJ 


O 



0 } 

c 

OQ 

3 * 

rt 



CO 



u 

M 

0 

1 

VI 



CO 



ro 

VO 



00 

vj 



4 N 

♦ 

vl 

Cv 






4 > 

% 

O 



CO 

rt 



o 

« 



Ul 



CO 

rt 

• 

n 

p 

M 



OJ 



^3 

H 

O 

OQ 

H 

D 

B 

CD 



0\ 

o 

<p* 



<p* 



ho 


to 


ro 


to 


to 


M 


• 


• 


• 


• 


• 


• 


\D 


to 


4 S 




CO 


CO 


00 


VO 


VI 


4 N 


Ov 


VO 



<CJ* 



XI 



Ifo 

0 > 

l*« 



CO 

o 



XI 



H* 


> 

o 


M 




tn 


4 S» 


Ca) 


fO 


ti 


p 


o 














3 




CD 














?!• 


rt 


















3 * 


CD 
















O 


H 


H* 


H* 


M 


»-* 




to 


CO 




(D 


• 


• 


• 


• 


• 


• 


• 


»o 


ft 


M 




4 >- 


u> 


u> 


to 




P 


CD 


CO 


00 


vl 




o 


vJ 


• 


n 


a 
















ft 


















H* 


CD 
















o 


9 
















c 


Qu 


to 




4 > 


4 > 


CO 


to 










• 


• 


• 


• 


• 




p 


q 


00 


to 


VO 


CO 


ON 


H* 


X 




M 

o 


to 


ON 


VO 


vJ 

<cr 


4 N 


vJ 




•o 


CO 














n 


3 ^ 
















o 


3 
















QQ 


00 
















n 


• 


to 


4 ^ 


ON 


tn 


to 




JO 

p 


§ 
















p 


• 






















H* 


H* 


H* 


H* 






CO 






• 


• 


• 


• 


• 


• 


• 






to 


u> 


to 


O 




tn 


o 






VO 


tn 


ON 


ON 




vl 


• 






to 


to 


to 


to 


to 










• 


• 


• 


• 


• 


• 








ON 


ON 


VO 


to 


to 


ON 


X 






VI 




to 


to 


ro 


ON 










<o* 











H 

H 



M 

W 



M 

< 



tn 


4 N 


ON 


to 


to 


!-• 


5 « 

CD 








• 


• 




9 








tn 


tn 




?r 




h-> 






r-* 




CO 


• 


• 


• 


• 


• 


• 


• 


O 


to 




to 






o 


vJ 




to 


to 


o 


to 


• 



<» 



XI 



ON 


4N 


tn 


to 


to 


HV 


X 

fo 














3 














l?5* 


H* 


t-* 


M 


H* 


M 


M 


CO 


• 


• 


• 


• 


# 


• 


• 


to 


tn 


to 


to 




O 


o 


ON 


O 


to 


00 


o 


CTN 


• 



52 



Means, Ranks and Standard Deviations of Raw Scores 
on Five Sub-tests of r.?o>- IX for Each of the Six Mathematics 
Programs at the End of Grade Seven 



have scored higher on its own sub- test than on any other and each should have 
had a h/.j>Ijer ^nean on its own eight Items than on any other set of eight. 

However, this was not the case. Inspection of the cells along the diagonal of 
the table (marked with a ^/) indicates that neither of these two conditions was 
consistently met. The scores in the "own*' cells were not necessarily the highest 
either for the row (program) nor for the column (sub- test). Inspection of the 
rows found that the Standard Enriched pupils were the only ones to achieve their 
highest score on their own sub- test; in all the other programs, pupils* .did 
better on sub-tests other than their own. Actually, all groups, except SMS6- 
Accelerated, did best on the Standard Enriched sub- test and SMSG-Accelerated 
pupils received their highest scores on the SMSG- Normal sub- test. Inspection of 
the columns found that only on Sub- tests IV and V were the highest scores 
achieved by the pupils in the programs on which the tests were based. SMS6- 
Accelerated ranked first on Sub-test IV (however, UICSM-8, for whom Sub-test IV 
was equally appropriate did not rank 2nd.) and UICSM-7 ranked first on Sub- 
test V. Thus, on every sub-test except V, SMS6-Accelerated or UICSM-8 held 
first rank. 

Analyses of variance of each of the sub- tests across the six program groups 
yielded significant F ratios in every case. (See Tables B-4a through B-4e in 
Appendix B.) 

On Sub-test I each of the other five programs Jid significantly better 
than Standard Enriched from whose course of study the test was constructed. In 
addition, UICSM-8 exceeded Standard Accelerated, SMSG-Normal and UICSM-7. Both 
cluster contrasts were significant. The contemporary and the accelerated pro- 
grams exceeded their counterparts. On Sub-test II, scores for the first five 
groups differed little and each did significantly better than UICSM-7. Thus, 
the pupils studying first year UICSM mathematics were least able to cope with 
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the accelerated standard material. Neither of the cluster contrasts reached 



significance. On Sub-test III (derived from the SMSG-Normal course of study) 
twelve of the fifteen program contrasts reached significance. SMSG- Accelerated 
exceeded each of the other five programs whereas Standard Enriched fell below 
each of the others. Only the contrast between Standard Accelerated and 
UICSM-7, SMSG-Normal and UICSM-8; and UICSM-7 and UICSM-8 were not significant. 
Both cluster contrasts were significant with the accelerated and the 
contemporary higher than the enriched and the standard, respectively. 

On Sub-test IV (based on SMSG*Accelerated materials) eleven of the fifteen 
program contrasts reached significance as did both cluster contrasts. SMSG- 
Accelerated, UICSM-8 and UICSM-7 each exceeded both standard programs and 
SMSG-Normal. In addition, both Standard Accelerated and SMSG-Normal had higher 
mean scores than Standard Enriched. The accelerated cluster exceeded- the 
enriched; the contemporary exceeded the standard. 

On Sub-test V (developed from the UICSM-7 course of study) the UICSM-7 
pupils on the average scored significantly higher than pupils in each of the 
other programs. Standard Enriched fell significantly below each of the other 
programs. As on the other sub- tests, the accelerated and the contemporary 
programs exceeded their counterparts. 

Summary . On the basis of the raw score sub- test analyses, there was no 
consistent relationship between membership in a particular program and scores 
on the sub-test ostensibly derived from the .material of that program. The 
sub-tests apparently differed in inherent difficulty, since all pupils, regard- 
less of program, scored consistently higher on some, such as I and III than they 
did on IV or V. 

In all cases but Standard Enriched, program means were higher on out-of- 
program sub-tests than on sub-tests derived from the program. These findings 

o 
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raise serious questions about the validity of the test for measuring cross- 
content competence. However, to the extent that the test sampled from the 
several different courses, the pupils in the SMSG-Accelerated and UlCSH-8 
classes (all of ^om studied comparable material) were generally better able 
to handle the varied content than were the pupils in the other programs. When 
the ranks were summed across the five sub-tests for each program, SMS6- 
Accelerated had a sum of ranks of 27; UICSM-8 a sum of 24; UICSM-7 and SMb'G- 
Normal, 17 and 16.5 respectively; Standard Accelerated, 14.5 and Standard 
Enriched, 6. 
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Sul^^^.'test Analyses - ETS-II « Residual Scores , The extent to which the 
ogram differences observed In the raw score analyses were due to differences 
i pupil ability or attitudes can be seen from the analyses of residual 
ores* Table 3*8 presents program means, ranks and standard deviations for 
ich of the five sub* tests* Actually, the status of the three accelerated 
intemorary programs remained virtually uncharged, 8ince each of the three 
itained the same position on both raw and residual score raxik -orders. There 
re some shifts among the other three programs. In no case was there a shift 
; more than one place in the rank order. 

Analyses of variance perfomed on each of the sub*tests across programs 
elded significant F ratios in each case. (See Tables * B*3e, Appendix B) 
ist of the program contrasts which were significant in the raw score analyses, 

.80 reached significance in the residual analyses. 

On Sub-test I (Standard Enriched) Standard Enriched WcxS exceeded by 
landard Accelerated, SMS&- Accelerated and UlcS^i-8, and the latter exceeded 
,1 other program groups, as well. 

On Sub-test II (Standard Accelerated) UICSM-8 exceeded both Standard 
ograms and UICSM«7 fell significantly below all others. 

On Sub-test HI Normal) both SMSG prog;:<^cs ar J exceeded both 

landard programs; and SMSG- Accelerated exceeded SMSG-Normal and both UICSM 
ograms. 

On Sub-test IV (£llSS*Accelerated and UICSM-8) SMSG-Accelerated, UICSlt-8 
id UIC3Ii-7 each exceeded Standard Enriched, Standard Accelerated and SMSG-Normal, 

On Sub-test V UICSM-7. exceeded each of the other programs. In addition, 
landard Enriched fell significantly below all others. 

Cluster analyses found the accelerated significantly superior to the 
iriched programs on Sub-tests I, IV and V and the contemporary significantly 
ipeilor to the standard on Sub- tests I, III, IV and V, 
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8tonary> In general » analyses of residual sub^test means of the six 
programs resulted in little change from the observed raw score differences* 

Rank order correlations between raw and residual means for each of the sub-tests 
found perfect agreement on Sub-test V; .99 on Sub- test liT and .94 on Sub- tests 
I, II and III. Control ling for pupil ability ar.d attitudes did little to change 
the relative status of the six program groups on the five aub- tests* The 
content to which pupils were exposed continued to be a significant factor in 
sub-test performance* It appears that the combined SMSG*Accclerated and 
UICSM-8 program was more effective in preparing pupils to deal with a wide array 
of mathematical problems than waa any of the other programs » while pupils in 
the two standard programs neither achieved mastery of their own content nor 
developed the general concepts necessary to tackle the mathematics taught in 
the other programs. 
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Within- Program Analyses 



Both the raw and residual scores for each of the criterion measures were 
analyzed by class within program. Rank order correlations were confuted between 
raw and residual class means on each measure. On both ETS-I and ETS-II , intra- 
program differences between highest and lowest cl^>ss tended to be greater than 
differences between highest and lowest scoring program. However, the within- 
program exceeded the among-program variances only in the case of the SMSG- 
Normal Program on both tests and the SMSG-Accelerated on ETS-I . None of these 
differences was significant. 

ETS-I Raw Scor es. Analyses of variance across classes yielded significant 
F ratios for all but the UICSM-7 program. (See Tables 3-9 through 3-14 and 
3-9a through 3-14a)« The latter was also more homogeneous with respect to class 
means than were the other programs (greatest class mean difference was 2.2 and 
the among-class variance 33.15) although pupil variability was about as great as 
for all other programs (within-group variance 15.56)., The range of class means 
was greatest in the UICSM-8 program where the greatest class mean difference was 
5.7 and the among-class variance was 112.65. The pupil variability was the 
lowest for all programs (within-group variance 12.70). 

ETS-I - Residual Scores , Differences between highest and lowest class 
means decreased considerably when residual serres were analyzed. (See Tables 
3-15 through 3-20). Neither in the SMSG-Normal nor in the UICStl-7 programs 
did analyses of variance across classes yield significant F ratios. (See 
Tables 3-15a through 3-20a) The greatest differences between highest and 
lowest class means were in the Standard Accelerated (4.6) and in the UICSM-8 
(4.4) programs; the diffeisnces for the remaining progra.is were between 2.2 and 
2.5 points. The greatest variance among means was found in the combined 
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Ohble 3-9 



Means, Hanks and Standard Deviations of ETS-I Hav Scores 
for Classes in the Standard &iriched Prograsi 







at the 


Old of Grade Seven 




Class 


L 




Mean 


Hank 


IP 


1 


26 




13.27 


10 


2.91 


2 


31 




12.65 


6 


4.18 


3 


36 




13J.4 


9 


4.87 


k 


33 




13.67 


12 


3.46 


5 


42 




12.83 


8 


3.81 


6 


44 




13.41 


11 


3.91 


7 


42 




12.70 


7 


4.17 


8 


31 




10.87 


1 


3.53 


9 


37 




U .70 


3 


3.36 


10 


28 




13.68 


13 


3.96 


U 


24 




14.29 


14 


3.89 


12 


27 




12.52 


5 


3.03 


13 


32 




u.» 


2 


2.87 


Ik 


32 




12.06 


4 


2.51 








Sable 3 . 9 b 






Analysis of )ferlance of EIES-I Bav Scores for dasses 
in the Standard £bnched Program 
at the of Grade Seven 




SOUHCB OF 
VAHIAUCE 




st»e OF 

S40ABES 


a.f. 


ESS. MEAN 
SqOARBS 


P 


Among Means 




354.79 


13 


27*29 


2.00 


Within Groups 




6i€0.I7 


451 


13.66 




TOIAL 




6514.96 


464 






^ Significant at or beyond the 


•03 level. 
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Table 3-10 



Means, Banks and Standard Deviations of ETS-I Raw Scores 

in the Standard Accelerated Prog27am 
at the End of Grade Seven 


for Classes 


Class ‘ 




Mean 


Rank 


S.D. 


1 


33 


15.00 


7 


4.53 


2 


27 


14. 3T 


2 


3.83 


3 


30 


15.27 


8 


4.o4 


k 


30 


17.67 


10 


3.74 


5 


26 


13.31 


1 


3.74 


6 


2 h 


15.50 


9 


2.92 


7 


30 


14.67 




4.83 


8 


23 


14.96 


6 


3.82 


9 


2 h 


14.67 




3.34 


10 


32 


14.63 


3 


3.12 






Table 3-lOa 






Analysis of Variance of ETS-I Raw Scores for Classes 
in the Standard Accelerated Program 
at the End of Grade Seven 


SOUBCE OF 
VABIANCE 


SUMS OF 
SQUARES 


d.f. 


EST. MEAN 
SQmRES 


P 


Among Means 


316.94 


9 


35.22 


2.38 9 


Within Groups 


3982.83 


269 


l4.8l 




TOTAL 


4299.7T 


278 







^ Significant at or beyond the .05 level. 
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Table 3-11 



Means, 


Ranks and Standard Deviations of ETS-I Raw Scores 
for Classes in the SMSG-Normal Program 
at the End of Grade Seven, 


Class 


L 


Mean Rank 


S.D, 


1 


30 


14.43 


3 


3.95 


2 


2h 


ia.s4 


1 


3.94 


3 


30 


13.03 


2 


3.62 


h 


2k 


15.96 


6 


3.87 


5 


23 


15.74 


5 


3.95 


6 


2k 


15.54 


k 


4.39 


7 


30 


16.57 


7 


3.80 


8 


28 


17.36 


8 


5.57 






QJable 3-lla 






Analysis of Variance of ETS-I Raw Scores for Classes 
in the SMSG-Normal Program 
at the End of Grade Seven 


SODECE OP 
VARIANCE 


SUMS OP 
SQUARES 


d.f. 


ES!F. MEAN 
SQUARES 


P 


Among Means 


’ 53T.05 


7 


76.72 


k. 


Within Groups 


3579-W 


205 


17.46 




TOTAL 


4116.49 


212 







9 Significant at or beyond the .05 level . 
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Table 3-12 



Means, Ranke and Standard Deviations of ETS-I Raw Scores 
for Classes in the SMSG->Accelerated Program 
at the End of Grade Seven. 



C 3 jass 


E- 


Mean 


Rank 


S.D. 


1 


2T 


IT.TO 


4 


3.11 


2 


31 


He. 9 T 


2 


3.96 


3 


26 


18.00 


5 


3.42 


4 


28 


18.07 


6 


3.09 


5 


22 


15.36 


3 


3.81 


6 


31 


1'».19 


1 


5.33 






Table 3 - 12 a 






Analysis of Variance of ETS-I Raw Scores for Classes 
in the SMSG-Accelerated Program 
at the End of Grade Seven 


SOURCE OP 
VARIAUCS 


SUMS OF 
SOEUKES 


d>f. 


ES!II. MBAN 
SQDABES 


P 


Among Means 




5 


85.59 


5.60^ 


Within Groups 


a430.39 


159 


15.28 




TOTAL 


2858.33 


164 







Km 



9 



Significant at or beyond the ,05 level 



Table 3-I3 

Means, Ranks and Standard Deviations of ETS-I Raw Scores 
for Classes in the UICSM -8 Program 
at the End of Grade Seven 



Class 


L. 


Mean Rank 


S.D. 


1 


29 


14.52 


3 


3.77 


2 


23 


11.78 


1 


2.86 


3 


24 


17.25 


7 


3.50 


4 


27 


12.63 


2 


3.61 


5 


25 


17.44 


8 


3.75 


6 


26 


16.73 


6 


3.95 


7 


29 


16.17 


5 


3.22 


8 


29 


15.96 


4 


3.65 






Table 3-13a 






Analysi 


s of Variance of RIS-I Raw Scores for Classes 
in the UICSM -8 Program 
at the End of Grade Seven 


SOURCE OP 
VARIANCE 


SUMS OP 
SQUARES 


d.f. 


EST. MEAN 
SCSIARES 


F 


Among Means 


788.55 


7 


112.65 


8.87 


Within Groups 


2590.33 


204 


12.70 




aX)TAL 


3378.88 


211 







^ Significant at or beyond the .05 level , 
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Table 3-14 



Meen8> Banks and Standard Deviations of EI3-I Baw Scores 





for Classes in the UICSM-7 Vro^cek 
at the End of Grade Seven 




Class 




Mean Rank 


S,D. 


1 


28 


14,96 


3 


4,46 


2 


29 


13.93 


2 


4,03 


3 


25 


13.80 


1 


4,4o 


4 


31 


16,10 

r 


5 


3.26 


5 


30 


15.93 . 


4 


3.59 






Table 3-l4a 






Analysis of Variance of ETS-I Raw Scores for Classes 

in the UICSM-7 Program 
at the End of Grade Seven 


SOURCE OP 
VARIANCE 


SUMS OF 
SQUARES 


d.f. 


EST. MEAN 
SQUARES 


P 


Among Means 


138.60 


4 


33.15 


2,13 


Within Groins 


2147.40 


138 


15.56 




total 


2280.00 


142 
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TSatle 3-15 



Means, Ranks and Standard Deviations of SPS-I 
Residual Scores for Classes in the Standard Enriched Program 

at the End of Grade Seven 



Class 


N 


Mean 


Iknk 


S>D> 


1 


29 


“0.5339 


10 


2.89 


2 


31 


-1.3330 


4 


3.59 


3 


36 


0.6885 


14 


3.37 


h 


33 


-0.5686 


9 


3.31 


5 


42 


-0.9168 


8 


3.25 


6 


kk 


-1.4917 


2 


3.07 


T 


42 


-0.9238 


7 


2.91 


8 


31 


O.8OO3 


12 


3*15 


9 


37 


0.4855 


13 


3.34 


10 


28 


-1.8550 


5 


2.90 


11 


24 


-0.0578 


11 


3.42 


12 


27 


-1.4399 


3 


2.66 


13 


32 


-1.8650 


1 


2.57 


Ik 


32 


-1.1556 


6 


2.65 






Sable 3-15a 








Analysis of Variance of STS-I Residual Scores 
for Classes in Standard-Sjoriched Program 
at the End of Grade Seven 




SOURCE OP 
VARIAKCE 


SUMS OF 
SQQABES 


d.f. 


FSX. MBAN 
SqjIflEES 


P 


Among Means 


sSS.zk 


13 


ao.63 


2.00 


Within Groups 


4640. Jj8 


451 


10.29 




TOTAL 


4908.78 


464 







^ Significant at or heyond the *05 level. 
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Table 3-16 



Means, Ranks and Standard Deviations of ETS-I 
Residual Scores for Classes in the Standard Accelerated Program 

at the End of Grade Seven 



Class 


L. 


Mean 


Rank 


ScD. 


1 


33 


-0.2168 


7 


3.53 


2 


27 


-0.1*806 


5 


3.01 


3 


30 


0.7036 


9 


4,17 


k 


26 


2.8193 


10 


2,89 


5 


24 


- -1.7920 


1 


4,27 


6 


30 


-0.5620 


4 


2,73 


7 


23 


-1.1892 


2 


4.08 


8 


24 


0.7027 


8 


2,70 


9 


31 


- 0.4225 


6 


3.10 


10 


31 


-1.0541 


3 


3.17 



Table 3 -l 6 a 

Analysis of Variance of ETS-I Residual Scores for Classes 
in Standard ^celerated Program 
at the End of Grade Seven 



SOURCE OF 
ViUOANCB 


SUMS OF 
SOQKRBS 


a.f. 


EST. MEAN 
SQtlABES 


P 


Among Means 


393.59 


9 


43.73 


3.78 9 


Vathin Groups 


3104.88 


269 


U.54 




0 X)TAL 


3498.47 


278 






^ Significant at or beyond the 


.05 level . 
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Table 3-17 



Means, Ranks and Standard Deviations of ETS-I 
Residual Scores for Classes in the SJ'iSG-Nonnal Program 
at the End of Grade Seven 



Class 


?L 




Mean 


Rank 


SrD. 


1 


30 




-0.4272 


3 


3.28 


2 


24 




-0.8834 


1 


3.09 


3 


30 




-0.7906 


2 


3.35 


4 


24 




0.9095 


7 


3.68 


5 


23 




0.9041 


6 


2.89 


6 


24 




0.2830 


4 


3.84 


7 


30 




0.8991 


5 


2.95 


8 


28 




1.3467 


8 


3.59 








Table 3-17a 








Analysis 

for 


of Variance of ETS-I Residual Scores 
Classes in SMSG-Normal Program 
at the End of Grade Seven 




SOURCE OF 
VARIANCE 




SUMS OP 
SQUARES 


d.f. 


EST. MEAN 
SQUARES 


F 


Among Means 




143.66 


7 


20.52 


1.83 


Within Groups 




2290.47 


205 


11.17 





2434.13 



TOTAL 



212 



Table 3-18 



M?ans, jfenks and Standard Deviations of ETS-I 



Residual Scores for Classes in the SMSG-Accelerated Program 

at the End of Grade Seven, 


Class 




Mean 


Bank 


S.D. 


1 


27 


1.983T 


5 


3.27 


2 


31 


0 . 3'^53 


2 


3.42 


3 


26 


2.476U 


6 


2.87 


h 


28 


1.1698 


k 


3.08 


5 


22 


0.5891 


3 


2.22 


6 


31 0.1671 1 

Table 3-19 

Means, Ranks and Standard Deviations of ETS-I 


3.41 




Residual Scores for Classes in the UICSM-8 Program 
at the End of Grade Seven. 


Class 


N ^ Mean 


Bank 


ScD« 


1 


29 


- 0.)*627 


3 


2.43 


2 


23 


-1.0690 


2 


2.22 


3 


2k 


1.3506 


5 


2.66 


h 


27 


- 2.4114 


1 


3.16 


5 


25 


1.9478 


8 


4.38 


6 


26 


1.9282 


7 


3.19 


7 


29 


1.9256 


6 


2.99 


8 


29 


1.0334 


4 


3.06 



Table 3-l8 + 19a 

Analysis of Variance o f ETS-I Residual Scores for Classes in the 
SMSG-Accelerated, and UICSM -8 Programs 
at the End of Gz^de Seven* 



SOURCE OF 
VARIANCE 


SUMS OF 
SQUARES 


d.f. 


ESX. MEAN 
SQUARES 


F 


Among Means 


864.60 


13 


66.51 


6 . 97 '? 


Within Groups 


3464.50 


363 


9 . 5 '^ 


TOTAL 


4329.10 


376 







^ Significant at or beyond the .05 level 5^ 



Table 3-20 



Means, Ranks and Standard Deviations of ETS^I 
Residual Scores for Classes in the UICSM-7 Program 
at the End of Grade Seven 



Class 


L 




Mean 


Rank 


S,D. 


1 


28 




0.6893 


4 


3.23 


2 


29 




-0.8722 


1 


3.16 


3 


25 




-0.7584 


2 


4.07 


4 


31 




0.6093 


3 


2.63 


5 


30 




1.3139 


5 


2.96 








liable 3-20a 








Analysis of Variance of ETS-I Residual Scores 
for Classes in the UICSM-7 Program 
at the End of Grade ^ven 




SOURCE OP 
VARIANCE 




SUMS OF 
SQOABES 


d.f. 


EST. MEAN 
SQUARES 


F 


Among Means 




105.27 


4 


26.32 


2.43 


Within Groups 




1418.55 


138 


10.79 




TO!EAL 




1523.8:. 


142 
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SMSG*Accelcr«ted and UICSM-8 programs which, however, had the smallest variation 
within classes. The smallest inter-class variances were found in the Standard 
Enriched and SMSG*Normal programs, where intra-class variation was slightly 
lower than the observed within-group variance across all programs. 

ETS-II - Raw Scores . Differences between highest and lowest class means 
tended to be considerably greater for each program on the ETS-II raw scores than 
had been true of^TS*I> Variances also appeared gieatx^r for most of the programs, 
but in no case did they differ significantly. The greatest variance among 
classes occurred in UlCSM-8; the smallest inter-class variance was seen in the 
Standard Enriched program (See Tables 3-21 througli 3-26) • Analyses of variance 
across classes yielded significant F ratios for each program (See Tables 3-21a 
through 3-26a). 

ETS-II - Residual Scores . Even when scores were controlled for individual 
differences on the seven independent variables, significant inter-class differ- 
ences remained in all the programs. (See- Tabl^ 3-27-3-31 and 3-27a-3-31a). In fact, 
in the Standard Enriched and the Standard Accelerated Programs, high-low class 
differences incre.ssed after regression. Thus, even when given pupils of 
relatively comparable ability, attitudes and social status, all of whom were 
exposed to relatively similar content, differences between classes continued to 
be significant. These differences probably depended on variations in teaching 
competence, teacher-group interaction and other factors not identified in this 
study. 

Relationship Between Raw and Residual Class Means . To assess the degree 
to which classes retained their positions within programs after regression, 
rank order correlations were confuted between raw and residual class ranks on 
both EJS:i and ETS-II. The correlations varied from .07 for Standard Enriched 
to .93 for SMSG-Normal on ETS-I. On ETS-II. correlations ranged from .29 for 
Standard Accelerated to .95 for UICSM-8. (See Table 3-32.) 
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Table 3-21 





Means, Ranks and Standard Deviations of ETS-H Raw Scores 





for Classes 
at 


in tne standard Enriched l*rogram 
the End of Grade Sevan 




Class 


L 


Mean 


Rank 


S.D. 


1 


26 


14.96 


14 


3.88 


2 


31 


13.42 


7 


3.42 


3 


36 


13.94 


11 


4.33 


4 


33 


13.64 


9 


4.67 


5 


42 


12.88 


5 


4.27 


6 


44 


13.95 


12 


4.31 


7 


42 


13.52 


8 


3.56 


8 


31 


12.00 


4 


3.13 


9 


37 


ll,4o 


1 


4.79 


10 


28 


14.00 


13 


4.27 


U 


24 


13.79 


10 


4.08 


12 


27 


13.41 


6 


3.32 


13 


32 


11.47 


2 


2.79 


14 


32 


11.69 


3 


2.98 






Table 3-21a 







Analysis of Variance of EIS-II Raw Scores 
for Classes in the Standard IJnriched Program 
at the End of Grade Seven 



SOURCE OF 
VARIANCE 


sens OP 
SQUABES 


Among Means 


499.43 


Within Groups 


6939.07 


TOTAL 


7438.50 



d.f. 


ESI. MEAN 
SQUABES 


P 


13 


38.42 


2.509 


451 


15.38 




464 








'9 Significant at or beyond the ,05 level. 
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Table 3-22 



Means, Banks and Standard Deviations of ETS-II Haw Scores 





for Classes in the Standard AcceleratedHProgram 
at the Ehd of Grade Seven 




Class 




Mean Rank 


S.D. 


1 


33 


16.67 


8 


3.55 


2 


27 


15.15 


3 


3.62 


3 


30 


16.73 


9 


3.12 


4 


30 


19.53 


LO 


4,01 


5 


26 


15.23 


4 


3.89 


6 


24 


13.50 


1 


2,96 


7 


30 


16.63 


7 


4,o4 


8 


23 


16.56 


6 


3.89 


9 


24 


14.87 


2 


3.99 


10 


32 


15.75 


5 


4,24 






Dale 3-S2a 








Analysis of Variance of ETS-II Raw Scores 
for Classes in the Standard ^celerated Program 
at the Ehd of Grade Seven 




SOURCE OP 
VARIANCE 


SDKS OP 
SqilABES 


defe 


GST. HEAH 
SQOABES 


P 


Among Means 


635.12 


9 


70.57 


4.99 0 


Within Groups 


3805.94 


269 


14.15 




TOTAL 


4441, 06 


278 







9 Significant at or beyond the ,05 level. 



Table 3-23 



Means, Ranks and Standard Deviations of E ?S-TT Raw Scores 





for Classes in the SMSG-Normal Program 
at the End of Grade Seven* 




Class 


L. 


Mean 


Rank 


S.D, 


1 


30 


16.27 


3 


5.10 


2 


24 


13.83 


2 


4.54 


3 


30 


13.57 


1 


4.87 


4 


24 


17.92 


7 


4.37 


5 


23 


17.91 


6 


4.58 


6 


24 


17.12 


4 


3.90 


7 


30 


17.70 


5 


3.68 


8 


28 


19.32 


8 


6,0k 






Table 3-23a 








Analysis of Variance of ETS-II Raw Scores 
for Classes in the SMSG^^^Jfennal Program 
at the End of Grade Seven, 




SOURCE OP 
VARIANCE 


SDMS OF 
SQUARES 


d.f. 


EST. MEAN 
SQUARES 


F 


Aioong Means 


T93.39 


7 


113.34 


5.11 ^ 


Within Groups 


45^7.26 


205 


22.18 




TOTAL 


53*K).65 


212 










Significant at or beyond +be ,05 level. 
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OSable 3-24 



Means, Ranks and Standard Deviations of ETS-II Raw Scores 





for Classes in the SMSG- Accelerated Program 
at the End of Grade Seven* 




Class 


L 


Mean 


Rank 


S.D* 


1 


27 


19.30 


3 


3.31 


2 


31 


17*06 


2 


3.20 


3 


26 


20*77 


6 


3.69 


4 


28 


20*03 


5 


3*69 


5 


22 


19.32 


4 


4.60 


6 


31 


16*71 


1 


5.72 






Table 3 - 24 a 







Analysis of Variance of ETS~II Raw Scores 
for Classes in the SMSG- Accelerated Program 
at the End of Grade Seven* 



S 00 RC 3 OF 
VARIANCE 


SUMS OF 
SQUARES 


d*f* 


EST. MEAN 
SQUARES 


F 


Among Means 


384.57 


5 


76.91 


4*49 V 


Within Groups 


S726.sk 


159 


17.15 




TOTAL 


3110.81 


164 







0 Significant at or heyond the *05 level . 



/ 
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Table 3-25 



Means, 


Ranks and Standard Deviations of ETS-II Raw Scores 
for Classes in the UICSM -8 Program 
at the End of Grade Seven, 


C 3 nss 


N_ 


Mean 


I^nk 


S.D. 


1 


29 


16.59 


3 


4.25 


2 


23 


13.35 


1 


2.74 


3 


2 k 


19.79 


6 


3.94 


k 


27 


15.52 


2 


2.94 


5 


25 


21.64 


7 


3.96 


6 


26 


22.42 


8 


5.45 


7 


29 


17.86 


5 


3.51 


8 


29 


16.93 


k 


3.91 







Table 3 - 25 a 






Analysis of Variance of ETS-II Raw Scores 
for Classes in the Uld^-b Program 
at the End of Grade Seven • 




SOURCE OP 
VARIANCE 


SUMS OP 
SQUARES 


EST. MEAN 

d.f. SQUARES 


P 


Among Means 


1672.62 


7 238.95 


15.49 ^ 


Within Groups 


31^6.37 


204 15.42 


' 


TOTAL 


4818.99 


211 





^ Significant at or beyond the .05 level . 
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GfeUe 3-26 



Means, Ranks and Standard Deviations of ETS-II Raw Scores 
for Classes in the UICSM-7 ProgrenT 







at the End of Grade Seven. 




Class 


N 


Mean 


Rank 


S.D. 


1 


28 


15*18 


1 


3.73 


2 


29 


15.76 


3 


3.95 


3 


25 


15.36 


2 


3.65 


k 


31 


17.03 


h 


2.96 


5 


30 


18,20 


5 


3.92 



iSahle 3-26a 

Analysis of Variance of E^-II Raw Scores 
for Classes in the UldSM ~7 Progt’am 
at the End of Giade Seven, 



SOURCE OP 
VARIANCE 


SUMS OP 
SQUARES 


d.f. 


EST. MEAN 
SQUARES 


P 


Among Means 




k 


47.54 


3.565 


Within Groups 


1842.95 


138 


13.35 




TOTAL 


2033.09 


1^2 







^ Significant at or heyond the ,05 level . 
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Table 3-27 



Means, Ranks and Standard Deviations of ETS-II 
Residual Scores for Classes In the Standard Enriched 





Program at 


the End of Grade 


SI even 




Class 






Rank 


S.D. 


1 


26 


0.1160 


12 


3.28 


2 


31 


-1.8671 


6 


2.91 


3 


36 


0.2395 


13 


3.37 


4 


33 


0.9047 


14 


3.31 


5 


42 


-2.5686 


4 


3.30 


6 


44 


-2.6778 


3 


4.41 


7 


42 


-1.4949 


9 


3.31 


8 


31 


-0.1666 


11 


3.07 


9 


37 


-0,3600 


10 


3.11 


10 


28 


-2,3803 


5 


3.27 


11 


24 


-1.8274 


7 


3.51 


12 


27 


-1.6737 


8 


2.99 


13 


32 


-3.2704 


1 


3.02 


14 


32 


-2.7653 


2 


2.48 






Table 3-27a 








Analysis of Variance of ETS-II Residual Scores 






for Classes in the Standard Enriched Program 






at the End of Grade Seven 


• 




Source of 


Sum of 




Est. Mean 




Variance 


Squares 


d.f. 


Square 


F 


Among Means 


759.28 


13 


58.41 


5.36 ^ 


Within Croups 4909.69 


451 


10.88 




Total 


5668.97 


464 







y Significant at or beyond the .05 level. 
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Table 3-28 



Means, 


Ranks and Standard Deviations 


of ETS-IX Residual 


Scores 




for Classes in the 


Standard Apcelerated Program 






at the : 


End of Grade 


Seven. 




Class 


N. 


S 


Rank 


8.D. 


1 


33 


0.0364 


7 


2.61 


2 


27 


-1.0819 


4 


3.07 


3 


30 


0.6500 


8 


2.48 


4 


26 


2.7849 


10 


2.93 


5 


24 


-0.2368 


5 


4.28 


6 


30 


-3.6964 


1 


3.25 


7 


23 


-i.6383 


3 


3.84 


8 


24 


1.7525 


9 


3.13 


9 


31 


-1.8241 


2 


3.15 


10 


31 


-1.2328 


6 


3.52 






Table 3-28a 








Analysis of Variance of STS-II Residual Scores 






for Classes in Standard-Accelerated Program 






at the End of Grade 


Seven. 




Source of 


Sum of 




Est. Mean 




Variance 


Squares 


d.f. 


Square 


F 


/mong Means 


869.59 


9 


96.62 


9.26 ^ 


Within Groups 2806.22 


269 


10.43 




Total 


3675.81 


278 







a Significant at or beyond the .03 level. 
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Table 3-29 



Means, Ranks and Standard Deviations of ETS»II 
Residual Scores for Classes in the SMSGoRormal 
Program at the Dud of Grade Seven, 



Class 




X 


Rank 


S.D. 


1 


30 


1.1308 


6 


4.53 


2 


24 


-2.5891 


1 


3.20 


3 


30 


-0.1782 


3 


3.20 


4 


24 


0.9610 


5 


4.06 


5 


23 


1.4503 


8 


3.44 


6 


24 


1.1369 


7 


3.21 


7 


30 


-0.2140 


2 


3.34 


8 


28 


0.3783 


4 


4.19 



Table 3-29a 



Analysis of Variance of ETS»»II Residual Scores 
for Classes in the SMSG-*Normal Program 
at the End of Grade Seven. 



Source of 


Sum of 




Est. Mean 




Variance 


Squares 


d.f. 


Square 


F 


Among Means 


321.18 


7 


45.88 


3.36 V 


Within Groups 


2801.12 


205 


13.66 




Total 


3122.30 


212 










Significant at ox beyond the .05 level 



<ttt 



Table 



Means, Ranks and Standard Deviations of ETS»II 
Residual Scores for Classes in the SMSG«Accelerated 
Programs at the End of Grade Seven. 



Class 


IL 


S 


Rank 


S.D. 


1 


27 


1.9509 


4 


3.01 


2 


31 


1.2478 


1 


3.19 


3 


26 


3.7497 


6 


3.08 


4 


28 


1.5881 


3 


3.44 


5 


22 


3.0293 


5 


2.99 


6 


31 


1.4437 


2 


3.39 









Table 3-31 






Means, 

Residual 


Ranks 

Scores 

at 


and Standard Deviations of ETS-Il 
for Classes in the UICSM*8 Program 
the End of Grade Seven. 




Class 


N 




X 


Rank 


S.D. 


1 


29 




0.1030 


3 


3.21 


2 


23 




-0.5942 


2 


3.07 


3 


24 




2.0933 


5 


3.26 


4 


27 




-0.9635 


1 


2.28 


5 


25 




4.6831 


7 


4.28 


6 


26 




6.1762 


8 


4.00 


7 


29 




2.3040 


6 


2.95 


8 


29 




0.4823 


4 


3.07 





Table 


3-30 -l- 31 a 






Analysis of Variance of ETS-II Residual Scores 


for 


Classes in the SMSG-Accelerated and UICSM-8 Programs 




at the End of Grade Seven. 




Source of 


Sum of 




Est. Mean 


Variance 


Squares 


d. f. 


Square F 


Among Means 


1330.58 


13 


102.35 9.59 ^ 


Within Groups 
Total 


3873.65 

5204.23 


363 

376 


10.67 


Significant 


at or beyond the .05 


level 8l 





Table 3-31 



Means, Ranks and Standard Deviations of ETS-II 
Residual Scores for Classes in the UlCSH-7 Program 
at the End of Grade Seven. 



Class 




X 


Rank 


S.D, 


1 


28 


-0.5382 


2 


1.99 


2 


29 


-0.4687 


3 


3.18 


3 


25 


-0.5922 


1 


2.42 


4 


31 


0.0279 


4 


2.52 


#• 

J 


30 


2.2855 


3 


3.13 



Table 3-3 la 



Analysis of Variance of ETS-II Residual Scores 
for Classes in the UICSM-7 Program 





at the End 


of Grade 


Seven, 




Source of 


Sum of 




Est. Mean 




Variance 


Squares 


d.f. 


Square 


F 


Among Means 


175.27 


4 


43.82 


a 

5.77 V 


Within Groups 


1145.61 


138 


8.33 




Total 


1320.88 


142 







a Significant at or beyond the ,05 level. 
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Table 3-32 



Rank Order Correlations Between Raw and Residual Score Means 
on ETS«I and ETS»tI for Classes in Each of the Six Mathematics Programs 

at the End of Grade Seven ' 

Tests 









ETS»I 






ETS-n 




Programs 




^d^ 


R 


IL 




R 


1. 


Standard Enriched 


14 


422 


.07 


14 


326 


.29 


2. 


Standard Accelerated 


10 


47.50 


.71 


10 


32 


.81 


3. 


SMSG-Normal 


8 


6 


.93 


8 


56 


.33 


4. 


SMSG-Accelerated 


6 


6 


.83 


6 


8 


.77 


5. 


UICSM-5 


8 


8 


.90 


8 


6 


.95 


6. 


UICSM-7 


5 


8 


.60 


5 


2 


.90 




It would appear that 


in some 


programs. 


class status 


was more 


dependent 





upon initial pupil ability than upon the teaching received, while in other 
programs, classes maintained their status even after initial pupil differences 
were controlled by regression. The averrge correlation was approximately 
equal on the two tests. However, the SI^G-Normal program, which showed little 
change of class status after regression of the Developed Mathematical Abilities 
scores (R ■» ,93) showed considerable change of class rank on the Mathematics 
Achievement Test (R * .33), For both tests, rank order correlations were 
lowest for the Standard Enriched classes in which there was as much as 11 
ranks change (out of 14 classes) on ETS-I and several changes of 7 or more 
ranks on ETS-II. 

Relationship Between ETS-I and ETS-H Class Means . The magnitude of the 
rank order correlations between ETS-I and ETS-II on both raw and residual 
class means differed considerably from one program to another. In the 



83 



SMSG-iJormal program classes generally retained the same position on both tests, 
even after regression. In Standard Accelerated and UICSM-7, on the other hand, 
classes shifted position from one test to the other on both raw and residual 
scores. The expectation that inter-test correlations would decrease substan- 
tially when scores were controlled for pupil ability and attitudes was not 
fulfilled. The mean of the rank order correlations did not differ appreciably 
from the raw to the residual scores. 

Table 3-33 

Rank Order Correlations Between ETS-I 



and ETS-XI Raw and Residual Class Means 
at the End of Grade Seven. 

Scores 






Raw 






Residual 




Program 




CM 


R 


IL 




R 


1, Standard Enriched 


14 


72 


.84 


14 


122 


.73 


2. Standard Accelerated 


10 


92.5 


.44 


10 


54 


.67 


3. SMSG-Normal 


8 


8 


.95 


8 


2 


.98 


4, SMSG-Accelerated 


6 


4 


.89 


6 


8 


.77 


5. UICSM-8 


8 


6 


.83 


8 


2 


.98 


6. UICSM-7 


5 


8 


.60 


5 


10 


.50 



Teacher-Made Tests, Near the end of the school year the teachers in each 
of the five programs (SMSG-Acc derated and UICSM-8 were combined for purposes 
of program and in-service work with teachers) analyzed the content covered 
to-date by their classes g.s well as the material yet to be covered before the 
end of the year. Each of the topics was given an approximate weight on the 
basis of time spent and importance of the material for more advanced work. 

Each o£ the teachers then submitted items to cover the several topics. The 
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program consultant then selected items according to the number agreed upon 
for each topic. All programs except Standard Enriched had a two-part test of 
30 items each, of which pupils had to answer 25 on each part. The Standard 
Enriched pupils had a one-part, 34 item test of which they had to anstjer 25 
questions. For purposes of scoring, the two halves were averaged and each 
pupil received a single score. Regression analyses were performed on each half 
of the PTC* 8 and the residuals averaged to obtain pupil residual scores. 

Raw Scores . Although all teachers took an equal part in the construction 
of the 1 MT*r» classes within programs varied considerably both in mean score 
and in the spread of scores within classes. The greatest variability among 
class means was observed in the Standard Enriched Program which had the 
smallest within-class variance. The smallest among-class variance was observed 
in the Standard Accelerated Program. Analyses of variance yellded significant F 
ratios for each program. (See Tables 3-34 - 3-39 and 3-34a - 39a.) 

The class means ranged from 15.75 to 22.42 in the Standard Enriched Program 
from 14.96 to 19.54 in Standard Accelerated; from 15.30 to 19.13 in SMSG-Normal. 
from 16.68 to 21.78 in SMSG-Accelerated; from 14.74 to 19.65 in UICSM-8 and 
from 14.24 to 17.77 in UICSM-7. 

The tests, apparently, varied in difficulty. For the Standard Enriched, 
SMCG-Accelerated and UICSM-8 classes the grand mean was between 18 and 19+ points, 
for the Standard Accelerated and UICSM-7 classes it was between 16 and 17 points. 

Ro o^dual Scores . Regression of scores on pupil abilities and attitudes 
tended to decrease the variability of individual scores, as expected, as well 
as the inter-class variability In all programs. (See Tables 3-40 - 3-45) Hovjever, 
analyses of variance yeilded significant F ratios for all programs except 
SMtSG-Noimal. Even when individual ability and attitude differences were 
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Table 3-3^ 



Means, Ranks and Standard Deviations of B® Raw Scores 
for Classes in the Standaard Enriched Program 
at the End of Grade Seven, 


Class 


K 




Mean Rank 


S.D. 


1 


26 




S 2 .h 2 


14 


2.25 


2 


31 




19.26 


9 


3.21 


3 


36 




I7.6T 


4 


3.35 


k 


33 




21.09 


11 


2.61 


5 


42 




l8.7l^ 


8 


4.08 


6 


44 




19.61 


10 


2.99 


7 


42 




18.59 


7 


3.34 


8 


31 




17M 


3 


3.67 


9 


37 




17.81 


5 


3.56 


10 


28 




a.39 


12 


2.25 


11 


24 




21.42 


13 


2.53 


12 


27 




18 .04 


6 


2.87 


13 


32 




16.69 


2 


3.74 


Ik 


32 




15.75 


1 


4.66 








tebla 3-34a 








Analysis of Variance of 'll® Raw Scores 
for Classes in the Standard Enriched Program 
at the End of Giade Seven, 




SOURCE OP 
VARIANCE 




SUMS OF 
SQUABES 


d.f. 


EST. MEAN 
SQUARES 


F 


Among Means 




ll^93.1^8 


13 


114.38 


10.27 ^ 


Within Groups 




50^3 .1;8 


451 


11.88 




TOTAL 




6536.96 


>i64 








§ Significant at or beyond the ,05 level. 
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Ta-ble 3-35 



Means, Ranks and Standard Deviations of Raw Scores 
for Classes in the Standard Accelerated Program 
at the End of Grade Seven. 



Class 


N 


Mean 


Rank 


S.D. 


1 


33 


16.54 


k 


3.18 


2 


27 


17.00 


6 


3.62 


3 


30 


15.77 


3 


3.92 


k 


30 


17.83 


9 


3.39 


5 


26 


15.65 


2 


k.65 


6 


2 k 


19.54 


10 


3.16 


7 


30 


16.67 


5 


3.68 


8 


23 


14.96 


1 


4.4o 


9 


2 k 


17.75 


8 


2.51 


10 


32 


17.19 


7 


3.17 


Thble 3-35a 

Analysis of Variance of IMT Raw Scores 
for Classes in the Standard Accelerated Program 
at the End of Grade Seven. 




S0CP.CE OP 


SUMS OF 
SQUARES 


d.f. 


EST. MEAN 
SQUARES 


P 


Among Means 


385.30 


9 


42.81 


3.30^ 


Within Groups 


3488.56 


269 


12.97 




TOTAL 


3873.86 


278 







& 

V Significant at or heyond the .05 level. 



Table 3-36 



Means, 

Class 

1 

2 

3 

4 

5 

6 

T 

8 



SOURCE OP 
VARIAICT 

Among Means 

Within Groups 

TOTAL 



Ranks and Standard Deviations of TMT Raw Scores 
for Classes in the SMSG-Wormal Program 





at the End of Grade Seven. 




N 


Mean 


Rank 


S.D. 


30 


IT.IT 


3 


3.67 


24 


15.96 


2 


3.54 


30 


15.30 


1 


3.80 


24 


18.71 


•7 

i 


3.14 


23 


19.13 


8 


2.78 


24 


iS.oit 


4 


3.82 


30 


18.23 


5 


3.59 


28 


18.25 


6 


4.71 



Table 3 - 36 a 

Analysis of Variance of Raw Scores 
for Classes in the S^©G-l^ormal Program 
at the End of Grade Seven. 



SUMS OP 
SQUARES 


d.f. 


EST. MEAN 
SQUABES 


P 


340,26 


T 


48.61 


3*56 V 


2802.57 


205 


13.67 




3142.83 


212 







^ Significant at or beyond the .05 level . 
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Table 3-37 



Means> Ranks and Standard Deviations of MP Raw Scores 
for Classes in the SI^G-Accelerated Program 
at the End of Grade Seven 



Class 


N 


Mean 


Rank 


S*D. 


1 


27 


21.78 


6 


2.12 


2 


31 


1T.97 


2 


3.5^ 


3 


26 


21.23 


3 


2.50 


k 


28 


19.75 


h 


3.23 


5 


22 


18.32 


3 


3.92 


6 


31 


16.68 


1 


5.23 







Table 3 - 37 a 








Analysis of Variance of Raw Scores 

for Classes in the SMSG-Accelerated Program 
at the End of Grade Seven 




SOUECK OF 
VAEIANCE 


SUMS OP 
SQUARES 


d.f . 


EST. MEAN 
SQUARES 


P 


Araong Means 


556.53 


5 


111.30 


8.53 ^ 


Within Groups 


2075.05 


159 


13.05 




OJOTAL 


2631.58 


164 







Significant at or beyond the ,05 levels 



< 0 > 



^’ble 3-38 



Means, Ranks huCl Standard Deviations of Raw Scores 
for Classes in the UICSM -8 Program 
at the End of Grade Seven. 



Class 


w 


Mean 


Rank 


S.D. 


1 


29 


18.45 


6 


3.90 


2 


23 


14.74 


1 


3.54 


3 


24 


20.71 


7 


1.76 


if 


27 


18.44 


5 


3.00 


5 


25 


18.32 


4 


3.84 


6 


26 


19.65 


8 


3.64 


T 


29 


18.21 


3 


3.23 


8 


29 


17.45 


2 


3.90 



Table 3 - 38 a 

Analysis of Variance of Mf? Raw Scores 
fof Classes in the UICSM -8 Program 
at the End of Grade Seven. 



SOURCE OP 
VARIANCE 


SUMS OP 
SQm<^RES 


d.f. 


EST. MEAN 

SQUARES 




P 


Among Means 


500.72 


7 


n.53 


6.05 V 


Within Groups 


2412.49 


204 


11.8s 




TOTAL 


2913.21 


211 







Significant at or beyond the .05 level. 
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Table 3-39 



Means, Banks and Standard Deviations of TO Bav Scores 
for Classes in the UICSM-7 Program 
at the End of Grade Seven. 



Class 


N 


Mean 


Rank 


S.D. 


1 


28 


15.32 


2 


3.80 


2 


29 


14.24 


1 


^.18 


3 


25 


17.20 


h 


2.86 


k 


31 


17.77 




3.28 


5 


30 


16.87 


3 


3.53 



TSable 3 - 39 a 

Analysis of Variance of 5^ Baw Scores 
for Classes in the UICSM -7 Program 
at the End of Grade Seven . 



SOURCE OP 
VABIAHCE 


SUMS OP 
SQUARES 


d.f. 


EST. MEAN 
SQUARES 


P 


Among Means 


2U6.94 


4 


61.73 


4.84 § 


Within Groiqos 


1760.30 


138 


12.75 




TOTAL 


2007.24 


142 







Significant at or beyond the .05 It'vel . 
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Table 3 - 4 o 



Me^s, Eanks and Standard Deviations of TtCT Residual Scores 
for Classes in the Standard Enriched Program 
at the End of Grade Seven, - » 



Class 


N 


Mean 


Rank 


S 


1 


26 


3 . 3 ^^ 


l 4 


2,92 


2 


31 


-15 


8 ' 


2,38 


3 


36 


-.58 


4 


2,98 


h 


33 


-25 


6 


3.59 


5 


42 


1c45 


12 ■ 


2,20 


6 


44 


-,22 


7 


4,46 


7 


42 


-.27 


5 


3.03 


8 


31 


,69 


10 


2,28 


9 


37 


.35 


9 


2,74 


10 


28 


1,16 


11 


1,60 


11 


24 


1,96 


13 


2,58 


12 


27 


-.91 


3 


2.58 


13 


32 


- 1.35 


2 


3.83 


14 


32 


-1,45 


1 


4,19 






Table 3 - 40 a 







Analysis of Variance of TMT R esidual Scores 
for Classes in the Standard 'ijiiriched Program 
at the End of Grade Seven, 



SODROE OP 


SUMS OP 


Uir.t/'TICE 


SQUARES 


Among Means 


678,14 


Within G370UPS 


^359.79 


TOTAL 


5037.93 



d,f. 


ESTo MEAN 
SQTJAEES 


P 


13 


52.16 


5 . 4 o 


451 


9.67 




464 







'9 Significant at or beyond the ,05 leveX 



Table 3-4l 



Means, Ranks and Standard Deviations of Residual Scores 
for Classes in the Standard Accelerated Program 
at the End of Grade Seven 



Class 


N 


Mean 


Rank 


S.D. 


1 


33 


-=!• 

ON 

• 

1 


3 


2.30 


2 


27 


.03 


6 


2.55 


3 


30 


-.17 


5 


2.26 


k 


30 


.52 


8 


2.26 


5 


26 


.41 


7 


3.06 


6 


2 k 


2.29 


10 


2.46 


7 


30 


-1.02 


2 


2.48 


8 


23 


- 1.72 


1 


3.08 


9 


2 k 


1.25 


9 


2.06 


10 


32 


-.21 


k 


2e20 






Table 3-^la 

Analysis of Variance of TMT Residual Scores 
for Classes in the Standard Accelerated Program 
at the End of Grade Seven 



SOURCE OP 
ViffilAHCE 


SUMS OF 
SQUARES 


d.f. 


EST. MEAN 
SQUARES 


Among Means 


307.3^ 


2 


34.15 


Within Groi: 5 >s 


16^2.65 


269 


6.U 


TOTAL 


1949.99 


278 





^ Significant at or beyond the .05 level. 
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Table 3-42 



Means, Itenks and Standard Deviations of K-fr Residual Scores 
for Classes in the S^ 5 SCx-ITo^aa^Trogram 
at the End of Grade Seven 



Class 


N 


Mean 


Rank 


S.D. 


1 


30 


.52 


7 


2.87 


2 


24 


-.35 


3 


2.64 


3 


30 


-.56 


1 


2.98 


4 


24 


.19 


6 


2.32 


5 


23 


.69 


8 


1.85 


6 


24 


.12 


5 


3.18 


7 


30 


-.37 


2 


3.03 


8 


28 


-.21 


4 


3.WI 






Table 3 - 42 a 








Analysis of Variance of !MP Residual Scores 
for Classes in the SM^-Nonnal Parogram 
at the End of Grade Seven 




SOURCE OF 
VARIAI^CE 


SL ?<3 OF 
SOHAREB 


d.f. 


EBTo MEAN 


F 


ihnong Means 


38.05 


7 


5. '+3 


.67 


Within Groups 


iSik.ss 


205 


8 J.T 





TOTAL 



1712.27 



212 



Table 3-^3 

Means, Ranks and Standard Deviations of Residual Scores 
for Classes in the SMSG-Accelerated Program 
at the End of Grade Seven 



Class 


N 


Ifean 


Rank 


S.D. 


1 


27 


1.35 


6 


2.35 


2 


31 


-,40 


2 


3.91 


3 


26 


1.10 


5 


8.30 


h 


28 


“I .19 


1 


2.5^ 


5 


22 


.24 


4 


2.99 


6 


31 


.13 


3 


2.08 



Table 3-^3a 



Analysis of Variance of W Residual Scores 
for Classes in the S^^BG•-^iccelerated Program 
at the End of Grade Seven 



SOURCE OF SUMS OP 

VARIANCE SQUARES 

Among Means 122.35 

Within Groups 1227.21 

TOTAL 13i^9.56 





ESI. MEAN 


\ 


d.f. 


SQOABES 


P 


5 


24.47 


3.1T§ 


159 


7.72 




164 







§ Significant at or beyond the .05 levels 
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(Table 3-^ 



Means, Ranks and Standard Deviations of BOT Residual Scores 

for Classes in the UICSM-8 Program 
at the End of Grade Seven, 



Class 


N 


Mean 


Rank 


S.I1. 


' 1 


29 


.36 


5 


S.h5 


2 


23 


-1.79 


1 


2.24 


3 


2k 


1.95 


8 


1.85 


4 


27 


-.76 


2 


1.95 


5 


25 


.31 


4 


3.03 


6 


26 


1.20 


7 


2.94 


7 


29 


M 


6 


2.30 


8 


29 


-.64 

V. 


3 


1.54 






Table 3 - 44 a 








Analysis of Variance of MC Residual Scores 
for Classes in the UICST 4-8 Program 
at the End of Grade Seven, 




SOURCE OF 
VARIARCE 




SUMS OP 

SQUARES d.f. 


FST, MEAN 
Se'.VttES 


P 


Mong Means 




237.55 7 


33.93 


6.25? 


VJithin Groups 




U08.12 2(A 


5.^3 




TOTAL 




13^5.67 2U 







Significant at or beyond the .05 leveL 




96 



< 0 ) 
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Means, Ranks and Standard Deviations of MP Posidual Scores 

for Classes In the UICSM-T Prog,.vam 
at the End of Grade Seven. 



Class 


N 


Mean 


Rank 


S.D, 


1 


28 


#29 


2 


2.0li- 


2 


29 


-2.22 


1 


2.42 


3 


25 


l.Oi^ 


5 


2.08 


k 


31 


.99 


h 


,2.12 


5 


30 


•62 


3 


2.66 



®ahle 3-^5a 

Analysis of Variance of M? Residual Scores 
for Classes in the trcCSM-7 Program 
at the End of Grade Seven. 



SOURCE OP 
VARIANCE 


SUMS OP 
SQUABES 


d.f . 


EST. MEAN 
SQUARES 


F 


Among Means 


SI5.O8 


4 


53.77 


10.30 9 


Within Groups 


720.69 


138 


5.22 




TOTAL 


935.TT 


142 







^ Significant at or beyond the .05 level. 
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controlled, classes remained significantly different from each other. (See Tables 
3-AOa - 3-45a.) Average performance on W raw and residual scores by program 
is presented in Table 3-46. 

Table 3-46 

Means and Standard Deviations of Teacher-Made Test 
Raw and Residual Scores for Pupils In Six Mathematics Programs 



at 


the End of Grade Seven. 








Raw Scores 




Residuals 




Program’ 


m 

X 


S.D. 


«• 

X 


S.D. 


1. Standard Enriched 


18.886 


3.7534 


.196 


3.2950 


2. Standard Accelerated 


16.878 


3.7329 


-.003 


2.6484 


3. SMSG-Normal 


17.544 


3.8502 


-.015 


2.8419 


4. SMSG-Accelerated 


19.212 


4.0057 


.174 


2.8686 


5. UICSM-8 


18.264 


3.7157 


.131 


2.5253 


6. UICSM-7 


16.286 


3.7597 


.018 


2.5670 



Relationsh ip Between Teacher-Made Tests and ETS-II Raw and Residual 
Scores . Controlling for pupil abilities and attitudes shifted class rank order 
on the Teacher-Made Tests to varying degrees in the several programs. UICSM-7 
was least affected (R=«90), while SMSG-Accelerated showed the greatest effects 
(Rs=.60). (See Table 3-47.) The average rank order correlation between Teacher - 
Made Test xaw. and residual class ranks- for the six programs was .71. 
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Rank Order Correlation Between Teacher«»Made Test Raw and Residual 
■^Qp-l^^r*Made Test Raw and .ETS-IjT Raw and Teacher«Made Test Residual 
and .ETS«;II , Residual Class Means for Classes in Six Mathematics 
Programs at the End of Grade Seven. 



Tests 



Program* 


TMT Raw 
IMT Residual 




IMI Raw 
EIS-II Raw 


TMT Residual 
ETS-Il Residual 


iL 


E32 


R 


Ed2 


R 


Ed2 


R 


1. Standard Enriched 


14 


131 


.71 


103 


.77 


350 


.23 


2. Standard Accel3rated 


10 


50 


.70 


216 


-.30 


236 


-.43 


3* SMSG-Normal 


8 


32 


.62 


8 


.91 


14 


.83 


4. SMSG**Accelerated - 


6 


14 


.60 


12 


.66 


12 


,66 


5. UICSM-8 


8 


22 


.74 


36 


.57 


26 


.69 


6. UICSM-7 


5 


2 


.90 


14 


.30 


24 


-.20 



3-gQpher«»Made Test tnd ETS«»II class ranks were correlated it became 
clear that particularly for the Standard Accelerated and UICSM-7 programs, the 
kind of achievement measured by the Mathematics Achievement Test (ETS«»II) differed 
considerably from the content assessed by the Teacher«»Made Tests . The negative 
correlations for both programs on the residual comparison and for Standard Accel- 
erated on the raw comparison as well testify to the great disparity in content 
between the two tests. For example, Class 6 in the Standard Accelerated program 
ranked lowest of all ten classes on ETSy_II (Raw and Residual) and had the highest 
raw and residual mean scores on the Teacher-Made Test . Similarly, Class 3 in 

UICSM-7 ranked lowest of all five classes o n ETS-II residual scores and highest 
on the residuals. 
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Sumnary of Within Program Analyses . Even after controlling for initial 

pupil ability and attitudes toward mathtxnatics, classes within programs continued 

to differ significantly on the three measures. Although in some programs 

classes tended to retain their status on all measures, in other programs classes 

shifted greatly in the rank order from one test- to another, Ihe greatest 

discrepancies in class rank were observed in the UICSM-7 and Standard Accelerated 

Programs between Teacher-Made Test and ETS-II , both achievement tests. Thus, 

variables oth<*r than the seven included in the multiple regression equation 

affected pupil attainment and class status. An investigation of the effects 

a 

of some selected teacher variables was performed by Neill ^ who found that the 
amount of teacher preparation had a significant positive correlation with 
class scores on the three criterion me .sures. However, even after controlling 
for the teacher's educational attainment (as well as for some other teacher 
factors) significant class differences still remained. The multiple R ^ (based 

on the seven independent variables) for endicf the 3 tests, explained about one- 
third of the variance in scores. The teacher factors explained an additional 
20%. Thus, about ^jSperco* of the within program variance remained unexplained 
by any of the factors controlled in this or Neill's study. 

Relationship Among the Three Criterion Measures . Product moment correlations 
between the two ETS measures and between each of them and the Teacher-Made Tests 
were computed within each of the six programs and for the total population. 

(See Table 3-48') For each program and for the total population, the correla- 
tions between ETS- 1 a nd ||ITS-II were greater than the correlations between the 
measures and the Teacher-Made Tests . The magnitude of the correlations, 
however, varied considerably from one program to another. They were highest 

a 

V Robert D. Neill. The Effects of Selected Teacher Variables on Mathematics 
Achievement of Academically Talented Junior High School Pupils. Unpublished 
doctoral dissertation. Teachers College, Columbia University, 1966. 
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for UICSM-3, lowest for Standard Accelerated; and, generally, higher for the 
contemporary programs than for the standard ones. It would appear that the 
several tests tended to have more in common for Che contemporary than for 
the standard programs and may explain, in part, why the former tended to have 
higher means on rhe EJS tests than the latter, (See Tables B-3 and B-8a-B-8f 
in Appendix B,) 

Table 3-48 

Intercorrelations Among Three Criterion Variables for Pupils 
in Each of Six Mathematics Programs and for the 
Total Population at the End of Grade Seven, 

Correlations 



Program ETS«I 


and ETS-II 


ETS-I and TMT 


ETS-II and TMT 


1, 


Standard Enriched 


.54 


.36 


.40 


2, 


Standard Accelerated 


.44 


.38 


,35 


3. 


SMSG-Norma 1 


.65 


.53 


.54 


4. 


SMSG-Ac c e ler a te d 


.52 


.54 


.48 


5. 


UICSM-8 


.66 


.53 


.61 


6. 


UICSM-7 


.59 


,49 


,53 



7. 



Total 



.62 



.38 



,38 



CHAPTER IV 



End of Crade E ight Result s 

During the second year of the study (school year 1963-1964) when the 
pupils were in 8 th grade, 49 of the original classes participated* However, 
pupil mobility both during the summer and during the school year resulted in 
a loss of 200 pupils or about 13% from the end of seventh grade to the end of 
eighth grade. By May, 1964, there were 1271 students in the 49 participating 
' classes* 

In-Service Program 

The in-service program for the teachers continued throughout the school 
year* Teachers in five of the six programs had a minimum of four sessions 
with the consultant assigned to that particular program. Teachers in the 
Standard Accelerated Program met only twice. 

N End of Year Results. 

Testing Program 

At the end of Grade 8 each of the participating students took three tests: 
1) Teacher Made Test (TMT) developed cooperatively by the teachers and the 
consultant of each program separately to test the material covered in the 



a 

V From the beginning of Grade 8 the teachers in the SMSG-Accelerated and the 
UICSM -8 programs were separated* 
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particular program, 2) Test of Developed Mathem?=ittcal Abilltiea (ETS-I) 
prepared by the Educational Testing Service to assess general mathematical 
competence and 3) Test of Mathematics Achievement (ETS»II1 . also prepared by 
the Educational Testing Service which combined materials derived from each of 
the six programs. This test thus consisted of six sub-tests, although the 40 
items were randomly distributed through the test. 

Analyses of Test Results , 

The scores on the two tests which cut across all programs ( ETS*I and ETS-I I) 
were subjected to one way analyses of variance both by pupils across programs 
and by classes within program. The six sub-tests of ETS-IZ were also analyzed 
for each program to determine the extent to which pupils in the various courses 
of study could handle both the material they had ostensibly been taught as well 
as material to which they had not been directly exposed. 

To insure relative comparability of the groups in the several programs, 

all test scores were again, as at the end of Grade 7, controlled for the seven 

initial Independent variables (IQ, Reading, Arithmetic, SEC, Attitudes toward 

Math, Assessment of Own Math Ability, General Self-Assessment) by a series of 

a 

regression equations. ^ (See Tables C-1, C-2, C-3 in Appendix C.) All analyses 
were performed on both raw and residual scores. 

Cross Program Analyses 

Devoloped Mathematical Abilities Test (ETS-I) . Table 4-1 presents the 
means and standard deviations for both raw and residual scor'^s for each program 






For the two ETS Tests , the regression equations were derived from the total 
population. For TMT*s regression was based on each program separately, 
since all analyses were within program. 



Table 4-1 



Means, Standard Deviations and Ranges of the 
Raw and Residual Scores on the Developed Mathemstlcal 
Abilities Test (ETS*>I) At i^nd oi Grade j^ght 



Program 

Standard Enriched 

Standard Accelerated 

SMSG*Normal 

SMSG^Accelerated 

UICSM-8 

UICSM-7 

Total- 



N 


Mean 


321 


15.54 


248 


18.60 


202 


18.31 


160 


19,58 


212 


19.00 


128 


18,50 


1271 


17.95 



Raw Scores 





a 
% » 


S,D, 


Range'' 


4,51 


6-29 


4.45 


9-28 


4,80 


5-30 


4,19 


9-30 


4.43 


8-28 


4.42 


5-28 


4,49 


5-30 



Residuals 



Mean 


S.D. 


-,9341 


3.65 


-,0907 


3.78 


.0555 


3.57 


,7075 


3.54 


.7009 


3.83 


.3812 


3.5'} 


0.0000 


3.69 



a 

V 



Maximum possible score = 30, Ranges are reported for raw scores only, and 
present the lowest and highest pupil score for each program. 






Table 4»2 



Analysis of Variance of Raw Scores on ETS»1 
for Pupils In Six Mathematics Programs 
at End of Grade Eight. 



Source of 
Virlance 


Sum of 
Squares 


d.f. 


Est. Mean 
Squares 


Among Means 


2673.70 


5 


534.74 


Within Groups 


25488.19 


1265 


20.13 


TOTAL 


28161.89 


1270 





1 2 

1 -3.0574 

2 

3 

4 

5 

a 

Enriched vs. Accelerated « -1.9929^ 

a 

Contemporary vs. Standard » 1.7762^ 



Scheffe Tfests 

3 4 5 

^ ^ % 
-2*7684 -4.0378 -3.4566 



Significant at or beyond the .05 level. 



F 

26.56 



6 

-2.9566 



< » 



Table 4-3 



Analysis of Variance of Residual Scores on ETS-I 
for Pupils in Six Mathematics Programs at 
the End of Grade £lght. 



Source of 
Variance 


Sums of 
Squares 


d.f. 


Est. Mean 
Squares 


F 


Among Means 


485.70 


5 


97.14 


7.15^ 


Within Groups 


17181.77 


1265 


13.58 




TOTAL 


17667.47 


1270 







Scheffe Tests 

1 2 3 4 5 6 

^ ‘‘a 

1 -1.6416 -1.6350 V -1.3153 

2 

3 

4 

5 



Enriched vs. Accelerated 
Contenporary vs. Standard 



-.8640 V 




Significant at or beyond the .05 level. 



$ 



io6 
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on the Developed WiffiiirMfPnt AbtUtles lest . For the raw scores, ranges are 



presented, as well. A one«way analysis of variance of the raw scores found 
lnter*program differences significant veil beyond the level (See Table 4*2). 
Scheffe cooparlsons among the several programs found that the pupils In the 
Standard Enriched program scored significantly (at the .05 level) below the 
pupils In each of the other programs* Vftien the residual scores were subjected 
to analysis (See Table 4*3) the results remained significant, but the magnitude 
of the differences decreased. Scheff^ contrasts showed the Standard Enriched 
progr^ to differ significantly only from the SMSG-Accelerated and the two 
UICSM programs. 

Contrasts (of both raw and residual scores) between enriched and accelerated 
programs founvd the latter to be significantly superior. Similarly, contrasts 
between the "standard" atid the "contenporary'^ programs found that pupils In 
the ’’contemporary'* programs scored significantly higher. Rank order of raw and 
residual means changed only for three programs: Standard Accelerated moved from 

3rd to 5th place; UICSH»7 from 4th to 3rd and SKSG-Hormal from 5th to 4th* 

Hathematlcs Achievement Test (ETS»II)^ On the Hathematlcs Achievement 
Test raw scores tended to be somewhat lower for each group than they ware on 
the Developed Mathematical Abilities Test (BTS»I ). even though the former had 
s higher possible score* (See Table 4«4*) The means (out of a easisus of 40 
items) rnnged from about 14 for the Standard Enriched to almoat 18 for the 
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lible 4^ 



Means, Standard Deviations and Bangaa of the 
Mathematics Achievasiant Test (BTS*n) Raw and 
Residual Scores At End o^ Grade ^l^t. 



Prog* • . ». 


N 


Mean 


StandiiL'd Enriched 


321 


14.06 


Standard Accelerated 


248 


14.79 


SKSG»Hormal 


202 


15.76 


SMSG»Accelerated 


160 


17.23 


UICSM-8 


212 


17.70 


DICSH-7 


128 


16.94 


Tbtal 


1271 


15.75 



aw-Scotea. 




R^plduals 


S.D. 


V 

SmSi 


Mg^ 


S.P.. 


3.71 


7»27 


-.5369 


3.21 


4.00 


5-27 


-1.5145 


3.56 


4.42 


7-33 


-.2052 


3.70 


4.14 


8-26 


.7966 


3.67 


4.33 


7-30 


1.5716 


3.81 


3.86 


8-25 


1.0151 


3.34 


4.05 


5-33 


0.0000 


3.54 






Maxiaum possible score ■ 40» Ranges are reported for rm scores only* and 
represent the lowest and hi^st pupil score in each progrsRu 
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Table 4-5 

Analysis of Variance of Raw Scores on 
ETS-II for Pupils in Six Mathematics Programs 
at the End of Grade Eight. 



Source of 
Variance 


Sums of 
Squares 


d.f. 


Est. Mean 
Squares 


Among Means 


2420.04 


5 


484.01 


Within Groups 


20745.95 


1265 


16.39 


TOTAL 


23165.99 


1270 





F 



29.54 



Scheff^ Tests 



1 

2 

3 



5 

6 



a 

V 



a 

V 



a 

V 



1.7002 -3.1691 -3.6368 -2.8794 

2.9046* -2.1472' 



a 

V 



a 

•2.4369 V 



1.4689V -1,9366 



Enriched vs. Accelerated » -1,7543^ 
^>3ntcn:porary vs. Standard « 2.4803^ 



^ Si^.-.f..ficsnt at or beyond the .05 level. 
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Table 4-6 



Analysis o£ Variance of Residual Scores on 
ETS»I1 for Pupils in Six Mathematics 
Programs at the End of Grade Eight. 



Source of 
Variance 


Sum of 
Squares 


d.f. 


Est. (fean 
Squares 





Among Means 


1427.01 


S 


285.40 


a 

22.83'' 


Within Groups 


15816.40 


1265 


12.50 




TOTAL 


17243.41 


1270 







1 

2 

3 

4 

5 



Scheffe Tests 
3 



•1.3093 



a 

V 



4 


5 


6 


a 


a 




■1.3335'' 


-2.1085'' 


-1.5520 


■2.3111^ 


-3.086r 

-1.7768^ 


-2.S296 



Enriched vs. Accelerated 



•8383 



9 



Contenqsorary vs. Standard * 1.8202 



0 



^ Significant at or beyond the .05 level. 
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UICSM-8 group. A one-way analysis of variance showed significant differences 
among group means (See Table 4-5). Scheffe'" contrasts found that pupils in the 
Standard Enriched classes performed less well than pupils in all other programs 
except the Standard Accelerated, which was significantly lower than the three 
accelerated modern programs (SMSG-Accelerated, UICfOI«8 and UICSM-7). The SMSG- 
Normal program fell significantly below the oMSG-Accelerated and UICSM-8. As 
on ETS- X, pupils in the accelrated programs scored higher than those in the 
enriched; and the contenq>orary programs exceeded the star.dard ones. 

The analysis of residuals also yielded a significant F ratio, and the 
accelerated and contemporary programs remained superior to the enriched and 
standard ones. (See Table 4-6,). However, contrasts among programs no longer 
found the Standard Accelerated superior to the Standard Enriched or the SMSG- 
Accelerated to the SMSG-Mormal; the latter, however, scored significantly 
higher than the Standard Accelerated. 

The rank order of the six programs was not consistent in the raw and 
residual analyses. Although UICSM-8 held the first position in both rank 
orders, SMSG-Accelerated moved from second to third place while UICSM-7 moved 
from third to second. Standard Enriched changed places with Standard Accelerated, 
moving from 6th to 5th place. SMSG-Normal retained 4th place. (See Tables C-6a 
to C-6f, Appendix C, for stamarles of ETS-I and ETS-II scores by program. 
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Sub" test Analyses - ETS«II * Raw Scores. Since the Mathematics Achievement 



lest was made up of six sub- tests, each composed of items drawrs from the 
material specifically taught in each of the six programs, pupils could be 
compared on their ability to cope with content to which they had not been 
directly exposed as well as to material from their own course of study. 

Table 4-7 presents the raw score means, ranks and standard deviations for 
each program on each sub-test and Table 4-8 presents the same data for the 
residual scores. 

One-way analyses of variance for the six programs on the raw scores of 
each sub-test found significant JF ratios for all six sub-tests. (See Tables C-4a 
to C-4f in Appendix C.) However, the groups showed little consistency in 
regard to "own” versus "others" sub-tests. 

On sub-test X, SMSG-Normal did significantly better than Standard 
Enriched from whose course of study the sub-test was constructed. In fact, the 
Standard Enriched program ranked 5th on its own sub- test. Differences between 
the Enriched and Accelerated or the Standard and Conteo^orary were not 
significant. 

On its "own" sub- test II, the Standard Accelerated pupils ranked second, 
and differed significantly from the Standard Enriched and both UICSM programs. 
Pupils in the first ranking SMSG-Accelerated program apparently dealt with the 
advanced traditional algebraic material taught in the Standard Accelerated 
program even better than did the traditional accelerants themselves. 
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Sub-test composed of material taught in the particular program 
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On its "ox-ni” sub-test ill, the SKSG-Normal progran ranked first and did 
significantly better than either of the standard programs, but not significantly 
better than the other contemporary programs. 

On sub- test IV, derived from SMSG-Accelerated content, the two UICSM 
programs ranked in first and second place, but did not score significantly higher 
than the third place SMSG-Accelerated. On this sub- test, each of the ••modern" 
programs exceeded the two traditional ones and accelerated programs, in aggre- 
gate, had significantly higher means than the two enriched ones. 

On its "own^* sub-test V, UICSM-8 ranked second, UICSM-7 ranked first. 

However, the three accelerated modem programs did not differ from each other, 
but each of the three differed significantly from the modern enriched program 
(SMSG-Normal) . In general, the accelerated programs scored significantly higher 
than the enriched ones. Differences between Dntemporary and standard were 
not significant. 

On sub-test VI, built around the UICSM-7 content, UICSM-8 ranked first, 
and UICSM-7, second. These two programs, as well as the SMSG-Accelerated had 
significantly higher means than the two standard and the one contemporary 
enriched program, but they did not differ significantly from each other. 

Summary , On the basis of the raw score analyses, the SMSG-Normal program 
was the only one to rank first on its own sub-test. However, with the exception 
of Standard Enriched, which ranked fifth on its own sub-test, each of the other 
programs ranked in the top half of the rank order on the material supposedly 
derived from their own courses of study. It also appeared that some of the 
sub- tests were intrinsically more difficult than others. For example the 
means on the seven-item sub-test VI were about double the means on the seven- 
item sub-tests I and III. Similarly, the means on the six-item subtest IV were 
generally higher than the means on sub- test II which had the same number of items. 



Sub*»te.qt Analyses - ETS*II * Residuals, When the &civre8 of each of the sub 



tests were regressed on the seven pupil characteristics, (See Table G«2, 

Appendix C) the rank order of the residual naans by program differed somewhat 
from the rank order observed in the raw score analyses, (See Table 4-8.) For 
sub* tests and V (SMSG*Accelerated and UICSM-8, respectf.vely) the order 

remained com^iletely unchangeu. For sub*tests II and VI the ranlc order correla* 
tion was *94; on sub*test II, R»,81 and for sub-test I, which showed the 
greatest amount of shift after regression, Rs^60« 

The only program x^lch ranked highest on its "own" sub-test was SMSG-NormaL 
Standard Accelerated, UICSM*8 and UICSM-7 ea:.h held second position on their 
"own" sub* tests (a razik of 5), However, inspection of the rows of Table 4*8 
indicates that all programs except UICSM-8 received their highest residual 
scores on their "own" sub*tests* UICS^^»8 pupils did better on both the 
Standard Accelerated and the UICQ1*7 material than they did on their own* The 
sum of ranks across rows placed UICSH*8 in first place. Standard Accelerated 
In last place* 

One*vay analyses nf variance of the six sub-test residual scores all 
yielded significant ^ ratios (See Tables C*5a - C*5f, Appendix C.), On Its "own" 
8ub*test I, Standard Enriched held third place, SHSG*Nbrmal pupils scored highest 
while Standard Accelerated and both UICSM programs scored below expectation* 
Scheffe contrasts found Standard Accelerated significantly below SMSG-Noxmal* 
Hs5.&her of the cluster contrasts reached significance* 

On its "own" sub* test II, Standard Accelerated held second place, exceeded 
by SMSG*Accelerated* The two UICSM programs and Standard Enriched fell more or 
less below expectation and the dlffeiences between UICSM-7 and both Standard 
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Accelerated and SMSG»Ac cetera ted reached significance. The enriched programs 
fell significantly below the accelerated but the contemporary did not differ 
significantly from the standard ones. 

On its "own” sub-test III, SMSG-Normal rarked highest and pupils in this 
program did significantly better than those in the U/o standard and in the 
SMSG-Accelerated programs. In addition. Standard Accelerated fell significantly 
below Standard Enriched and both UICSM programs. The contemporary cluster 
eKceeded the standard one, but the enriched and accelerated clusters did not 
differ significantly from each other. 

On sub-test IV, based on the SIKG-Accelerated course of study, UICSM-8 
ranked highest, UICSM-7 second and SMSG-Accelerated, third. Pupils in each 
of the contemporary accelerated programs scored significantly higher than 
pupils in either standard program or in SMSG-Normal; and Standard Accelerated 
fell significantly below the other two. Despite the poor showing of Standard 
Accelerated, the accelerated cluster did significantly better than the enriched. 
The conten 5 >orary programs combined exceeded the standard ones. 

On the UICSM-8 sub-test V, UICSM-7 ranked highest, followed by UICSM-8 
and SMSG-Accelerated; but the differences among these three were not significant. 
Only UICSM-7 differed significantly from each of the Standard programs and 
both UICSM programs were significantly above SMSG-Normal. Of the two cluster 
contrasts, only the difference between enriched and accelerated reached a 
significant level. 

On the UICSM-7 sub- test VI, UICSM-8 pupils scored highest, although they 
did not differ significantly from UICSH-7 pupils. They did, however, score 
significantly higher than the pupils in the other four programs. UiCSM-7 had 
a significantly higher mean than the two standard and the SMSG-Normal programs 
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Means, Ranks and Standard Deviations of Residual Scores 
on the Six Sub<» tests of ETS«»II for Each of the Six Mathematics Prograi^s 

at the End of Grade Eight. 



and ^iSG«*Accelerated axcaeded its normal counterpart as well as Standard 
Accelerated; the latter was also exceeded by Standard Enriched. When the two 
sets of program clusters were contrasted, the accelerated and the contemporary 
programs were significantly higher than the enriched and the standard, res- 
pecti/ely. 



Summary * When sub-test scores were controlled for pup-1 ability and attitudes, 
the results were even less consistent with the theory on which the test was 
constructed than was true for the raw score comparisons. Only SMSG-Normal did 
better on material ostensibly derived from its own course of study than did the 
other programs. However, except for the UICSM-8 pupils, who achieved their 
highest mean score on the UICSM-7 subtest, all other programs ranked higher on 
their own sub- test than on any other one. Both standard programs fell below their 
predicted scores on all sub-tests, save their own; SMSG-Normal did somewhat 
better than predicted on the standard content, less well on the contemporary 
content; SMSG-Accelerated fell below its predicted mean score only on the 
SMSG-Normal sub- test and UICSM-8, only on the Standard Accelerated sub- test. 
UICSM-7 scored above the predicted level on all four contemporary sub-tests, 
below on the two standard ones. 

Analyses of variance across programs y5.elded significant F ratios for 
each sub- test. Significant contrasts among programs were most frequent on 
sub-tesT..s IV (SMSG-Accelerated) and VI(UICSM-7) (eleven and ten, respectively, 
out of a possible 15) and least frequent on sub-tesls I (Standard Enriched) and 
Sub-test II (Standard Accelerated) (one and two, respectively, out of a possible 
15), 




H8 



Within Program Analyses 



ETS«»I. - Raw Scores , Inspection of the raw score classroom means revealed 
considerable differences among classes In each of the programs. (See Tables 4-9 
through 4^14) • The range of class means was greatest In the Standard Enriched 
and the SMSG-Normal programs (about 7.5 score points), least in the SMSG- 
Accelerated and UlCSH-7 programs (about 4 points). However, all the one-way 
analyses of variance across classes within each program yielded significant 
F ratios (See Tables 4 -9a through 4-14a). Afber inspection it appealed that the 
range of classroom means within most of the programs was as great or greater 
than the range across programs. The average difference between highest and 
lowest class mean within programs was about 6 points, whereas the difference 
between highest and lowest program means was only about 4 points. 

ETS-I - Residual Scores . Howe^rer, after performing a regression analysis 

and treating the residual scores, the intra-program variability was considerably 

reduced. (See Tables 4-15 to 4-20). Although In some of the programs 

(Standard Accelerated, SMSG-2tormal and UXCSM-7) Inter- class differences 

still reached significance, in the remaining programs, no significant differences 
(See Tables 4-15a - 4-20a.) 

remained.^/ Thus, much of the within program classroom variability noted in the 
raw score analyses was a function of differences in pupil abilities and attitudes ^ 
Nevertheless, some of the variability could not be attributed to pupil differences 
and may, as was the case In Grade 7, ref lect, among other variable.^ differences in 
teacher preparation and teacher sex. 
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Til>ie 4«*9 



HetttSy Ranke and Standard Davlatlona o£ 

ETS»I Raw Scoraa for Claaaaa in the Standard Enrlchad 
Progran at tba End of Grade Eight* 



Class 


Mean 


Rank 


S.D. 


1 


16.88 


9 


4.12 


2 


15.31 


4 


4.62 


3 


16.70 


7 


3.88 


4 


9. S3 


1 


2.72 


5 


14.18 


2 


3.95 


6 


17.07 


12 


4.58 


7 


16.93 


10 


4.15 


8 


16.96 


11 


4.58 


9 


16.74 


8 


4.84 


10 


15.59 


6 


3.84 


11 


15. S2 


5 


3.30 


12 


14.86 


3 


4.00 


Tbtal 


15.60 


* 


4.13 



Table 4»9a* 



Analysis of Variance of Raw Scores on ETS-I 
for Classes in the Standard Enriched Program at 
the End of Grade ISight* 



Source of 
Variance 


Sums of 
Squares 


d.f. 


Est. Mean 
Squares 


F 


Among Means 


867.74 


11 


78.89 


4.63* 


!?lthln Groups 


5285.58 


309 


17.05 




Total 


6153.32 


320 






$ Significant at or beyond the .05 


level. 
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Table 4-10 



Means s Ranks and Standard Deviations of 2TS-I 
Raw Scores for Classes in the Standard Accelerated Program 

at the End of Grade Eights 



Class 


Mean 


Rank 


S.D. 


1 


17.88 


4 


4.29 


2 


18.20 


5 


4.16 


3 


17.61 


3 




4 


23.32 


10 


4.33 


5 


16.65 


2 


3.82 


6 


18.86 


7 


3.87 


7 


18.77 


6 


4.97 


8 


16.55 


1 


4.07 


9 


19.10 


8 


4.21 


10 


19.17 


9 


3.56 


Total 


18.60 


mm 


4.12 



Table 4-lOa 

Analysis of Variance of Raw Scores on ETS-I 
for Classes in the Standard Accelerated Program at the 





End of 


Grade Sight, 




Source of 
Variance 


Sums of 
Squares 


d.f. 


Est. Mean 
Squares 


Among Means 


847.81 


9 


94.20 


Within Groups 


4023.51 


238 


16.98 


Total 


4871.32 


247 





Significant at or beyond the ,05 level. 



<» 




Table 4«11 



Means, Ranks and Standard Deviations of ETS»I Raw Scores 
for Classes in the SMSG-Normal Program at 
the End of Grade Eighty 



Class 


Mean 


Rank 


S.D, 


1 


18.S3 


4 


4.79 


2 


13.83 


1 


4.08 


3 


15.93 


2 


4.51 


4 


18.69 


5 


2.85 


5 


18.96 


6 


3.88 


6 


18.20 


3 


4*63 


7 


21.10 


7 


3.71 


8 


21.41 


8 


4.36 


Total 


18.43 




4.20 



Table 4-lla 

Analysis of Variance of Raw Scores on STS«»I for 
Classes in the SiSG-Normal Program at the 
End of Grade Bight* 



Source of 


Sums of 


Variance 


Squares • 


Among Means 


1139.41 


Within Groups 


3421.97 


Total 


4561.38 



d.f* 


Est* ^an 
Squares 


g 


7 


162.77 


9.23 


194 


17.64 




201 







a Significant at or beyond the ,05 level* 






Table 4-12 



Means « Ranks, and Standard Deviations of ET&»I Raw Scores 
for Classes in the SMSG-Accelerated Program 
at the End of Grade Eight. 



Class 


iJ^sn 


Rank 


S.D. 


1 


20.65 


4 


3.55 


2 


17.17 

• 


1 


3.89 


3 


20.96 


6 


4.71 


4 


20.85 


5 


4.14 


«? 


19.48 


3 


3.40 


6 


19.03 


2 


4.24 


Total 


19.48 




4.01 



Table 4-12a 



Malysis of Varisace of Raw Scores on gTg«»X for 
Classes la the SMSG®Acceler&ted Prf»gr«m at the 

End of Grade Eight. 



Source of 
Variance 


Suss of 
^uares 

mmKiomstmpj tmmm 


d.f. 


Eat. 

Squares 


Mong Means 


$85.32 


5 


137.06 


Within Groufis 


2480.63 


154 


16.U 


Total 


3165.95 


159 





^ Slgalf leant at os beyond the .05 level. 



MOTBMHMItMMI* 

51 



Table 4-13 



Means » Ranks » and Standard Deviations of ETS-I Raw Scores 



for 


Classes in the UICSM-8 Program at 
the End of Grade Eight* 




Class 


Mean 


Rank 


S.D, 


1 


18.85 


5 


4*34 


2 


15.04 


. 1 


2*98 


3 


21.60 


8 


3.44 


4 


18.19 


2 


4.09 


5 


20.43 


7 


4,66 


6 


18.65 


3 


4.57 


7 


18.78 


4 


3*70 


8 


19.31 


6 


4.28 


Total 


18.85 


m 


4*08 



Table 4— 13a 

Analysis of Variance of Raw Scores on E TS-I for 
Glasses in the UXCSM«8 Program at the** End of 

Grade Eight* 



Sonrc® ©f 
Variance 

«KniAiaMWEV«\V2WUKM^ 


Sums of 
Squares 


Ms. 


Est* Mean 
Squares 


F 


Among Means 


572.82 


7 


81,83 


4.92 ^ 


ffifchin Means 


3373.62 


204 


16*62 




Total 


3946.44 


2U 







a Significant at or the *05 level, 

V 
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Table 4-14 



Means, Ranks and Standard Deviations of BTS-I Raw Scores 
for Classes in the UICSM-7 Program at th^e End 

of Grade Sight. 



jCias^ 


Mean 


Rank 


S.D. 


1 


18.91 


4 


4.25 


2 


18.63 


3 


4.36 


3 


16.75 


1 


4.00 


4 


20.76 


5 


4.61 


5 


17.64 


2 


4.10 


Total 


18.56 


m 


4.28 



Table 4-14a 

Analysis of Variance of Raw Scores on ETS-I for 
Classes in the UICS!^7 Program at the 
End of Grade Sight. 



Source of 
Variance 


Sums of 
Squares 


Ms. 


Est. Mean 
Squares 


F 


Among Means 


255.38 


4 


63.84 


3.48 ^ 


Within Groups 


2235.93 


123 


18.33 




Total 


2491.31 


127 







0 Significant at or beyond .05 level. 



o 

ERIC 
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Tflble 4*15 



Me«ui8y Ranks and Standard Deviations of 
ETS*I Residual Scores for Classes in the Standard Enriched 





Program at che End of Grade Eight. 




Class 


;Mean 


Rank 


S.D. 


1 


0.16 


10 


3.79 


2 


-1.76 


2 


3.28 


3 


-0.43 


9 


4.45 


4 


-1.24 


5.5 


5.17 


5 


-2.14 


1 


3.0S 


6 


0.38 


11 


3.55 


7 


0.44 


12 


3.60 


8 


-0.92 


8 


3.07 


9 


-1.45 


4 


3.82 


10 


-1.72 


3 


3.36 


11 


»1.04 


7 


3«66 


12 


-1.24 


5.5 


3.35 


Total 


-0.93 


m 


3.61 







Table 4-15a 






Analysis of Variance of Residual Scores on ETS-I 
for Classes in the Standard Enriched Program 
at the End of Grade Eight. 


Source of 
Variance 


Sums of 
Squares 


d.f. 


Est. Mean 
Squares F 


Among Means 


245.12 


11 


22.28 1.71 


Within Groups 


4027.18 


309 


13.03 



Total 



4272.30 



320 



Table 4*16 



Means » Ranks and Standard Deviations of ETS»I Residual 
Scores for Classes in the Standard Accelerated 
Program at the End of Grade Eight* 



Class 




Mean 


Rank 


S.D. 


1 




-0.90 


1 


4.09 


2 




-0.14 


6 


3.19 


3 




-0.51 


5 


2.96 


4 




3.21 


10 


3.06 


5 




•*0.64 


4 


5.12 


6 




-0.88 


2 


3.67 


7 




-0.71 


3 


4.69 


8 


r 


0.06 


9 


2.70 


9 




-0.05 


7.5 


3.45 


10 




-0.05 


7.5 


3.46 


Total 




-0.09 


m 


3.69 







Table 4-16a« 




Analysis of Variance of Residual Scores on ETS-I 
for Classes in the Standard Accelerated Program 
at the End of Grade Eight. 


Source of 
Variance 


Sums of 
Squares 


d.f. 


Est. Mean 
Squares F 


Among Means 


292.30 


9 


a 

32.48 2.38 V 


Within Groups 


3244.43 


238 


13,53 


Total 


3536.77 


247 





^ Significant at or beyond the .05 level. 



<» 



Table 4-17 



Means, Ranks and Standard Deviations of ETS-I Residual 
Scores for Classes In the SMSG-Monsal Program 
at the End of Grade Eight. 



Class 


Mean 


Rank 


S.D. 


1 


0.70 


7 


3.82 


2 


-1.32 


2 


3.53 


3 


-1.98 


1 


3.75 


4 


0.66 


6 


2.96 


5 


0.26 


3 


2.74 


6 


0.29 


4 


3.59 


7 


0.61 


5 


3.35 


8 


1.31 


8 


3.52 


Total 


0.06 


mm 


3.46 



Table 4-17a 



Analysis of Variance of Residual Scores on ETS-I for 
Classes In the SMSG-Mormal Classes at 
the End of Grade Eight. 


Source of 
Variance 


Sums of 
Squares 


d.£. 


Est. Mean 
Squares F 


Among Means 


234.13 


7 


a 

33.45 2.79 V 


Within Groups 


2327.68 


194 


12,00 


Total 


2561.81 


201 





a 

V 



Significant at or beyond the .05 level. 




128 



<ft> 



Table 4-18 



HeanSy Ranks and Standard Deviations of ETS-I Residual 
Scores for Classes in the SMSG-Accelerated Program 
at the End of Grade Ei^t« 



Class , 


Mean 


Rank 


S,D. 




— — 




1 


1.29 


4 


3.45 


2 


-0.43 


1 


3.57 


3 


1.53 


6 


4.00 


4 


0.73 


3 


3.87 


5 


1.37 


5 


1.96 


6 


0.25 


2 


3.65 


Total 


0.71 


«• 


3.52 



Table 4-18a 

Analysis of Variance of Residual Scores 
on ETS-I for Classes in the SHSG-Accelerated Program 

at the End of Grade Eighty 



Source of 
Variance 


Sums of 
Squares 


d.f. 


Est. Mean 
Squares 


? 


Among Means 


81.26 


5 


16.25 


1.31 


Within Groups 


1912.66 


154 


12.42 




Total 


1993.92 


159 







129 

o 

ERIC 




Table 4-19 

Means, Ranks and Standard Deviations of ETS-I 
Residual Scores for Classes in the UICSM-^ Program 

at the End of Grade Eight. 



Class 


2fean 


Rank 


S. D, 


1 


0.31 


3 


3.41 


2 


-0.41 


1 


3.27 


3 


1.41 


6 


2.70 


4 


-0.28 


2 


3.40 


5 


1.49 


8 


5.81 


6 


0.47 


4 


3.61 


7 


1.47 


7 


4.21 


'8- 


1.01 


5 


3.61 


Total 


0.70 


- 


3.88 



Table 4-19a 

Analysis of Variance of Residual Scores on ETS-I 
for Classes in the UICSM^S Program 





at the End of 


Grade Eight* 




Source of 
Variance 


Sums of 
Squares 


d.f. 


Est. Mean 
Squares 


Among Means 


106.48 


7 


15.21 


Within Groups 


3071-29 


204 


15.06 


Total 


3177.77 


211 





F 

1.01 



Table 4-20 



Means^ Ranks and Standard Deviations of ETS-I 
Residual Scores for Classes in the UICS({-7 Program 

at the End of Grade Bight. 



Class 


Mean 


Hank 


S.D. 


1 


0.86 


4 


3.56 


2 


0.09 


3 


3.68 


3 


-0.82 


1 


2.73 


4 


2.11 


5 


3.65 


5 


-0.58 


2 


3.59 


Total 


0.38 




3.47 



Table 4-20a 

Analysis of Variance of Residual Scores on 
ETS»I for Classes in the UICS^i>7 Program 
at the End of Grade .Right. 



Source of 
Variance 


Sums of 
Squares 


d.f. 


Est. Mean 
Squares 


Among Means 


156.04 


4 


39.01 


Within Groups 


1483.48 


123 


12.06 


Total 


1639.52 


127 





^ Significant at or beyond the .05 level. 



F 

3.24 



<» 



Table 4-21 



Means, Ranks and Standard Deviations of ETS»3t Rav Scores 
for Classes in the Standard Enriched Program 
at End of .Grade Ei^t. 



Class 


Mean 


Rank 


5.D. 


1 


17.16 


12 


4.43 


2 


14.43 


7 


3.68 


3 


14.50 


8 


3.44 


4 


10.73 


1 


1.94 


5 


13 .11 


3 


3.29 


6 


14.53 


9 


3.98 


7 


00 


11 


3.60 


8 


14.00 


6 


3.72 


9 


14.74 


10 


3.38 


10 


13.74 


5 


2.94 


11 


13.36 


4 


2.80 


12 


18.86 


2 


2.70 


Total 


14.10 


wm 


3.43 



r 

I 

i 

I • Table 4-21a 

Analysis of Variance of Raw Scores on ETS.TT 
for Classes in the Standard Enriched Program 
at End of Grade Eight, 



SOURCE OF 


SUMS OP 


EST. MEAN 




VABIAHCE 


SQUARES a.f. 


SQUARES 


P 


Among Means 


545.50 11 


49.59 


4.23 § 


Within Groups 


3637.32 309 


11.73 




TOTAL 


4182.82 320 






^ Significant at or 'beyond the «05 level 











132 



< 0 > 



o> 



Table 4-22 



Means, Ranks and Standard Deviations of ETS-H Raw Scores 
for Classes in the Standard Accelerated Program 
at End of Grade Eight 



Class 


Mean 


Rank 


S.D. 


1 


13.75 


3 


2.98 


2 


12,12 


1 


2.82 


3 


lli-.OT 


4 


3.62 


4 


19.09 


10 


4.44 


5 


14.13 


5 


3.64 


6 


14.5T 


7 


2.86 


7 


14.36 


6 


3.05 


8 


12.S7 


2 


4.37 


9 


16.83 


9 


4.13 


10 


15.30 


8 


3.60 


Total 


14. T2 




3.61 



Table 4-22a 

Analysis of Variance of Raw Scores on ETS-II 
for Classes in the Standard Accelerated -Program 
at End of Grade Eight 



SOOBCE OF 
VABIANCE 


SOMS OF 
SQUABES 


d.f. 


EST, MEAN 
SQUARES 


P 


Among Means 


917.02 


9 


101.89 


7.83 


Within Grotq)s 


3084.70 


238 


13.02 




TOTAL 


4001.72 


247 







Significant at or beyond the ,05 level 

133 




CD> 



Table 4-23 



Means, Ranks and Standard Deviations of ETS-II Raw Scores 
for Classes in the SMSG - Nomal Program 
at End of Grade Eight, 


Class 


Mean 


Rank 


S,D. 


1 


15.78 


3 


4.57 


2 


12.29 


1 


2,46 


3 


13.37 


2 


3.20 


4 


15.88 


4 


3.59 


5 


16.38 


7 


3.64 


6 


16.00 


5 


3.88 


7 


16.10 


6 


3.87 


8 


19.96 


8 


5.20 


Total 


15.76 




3.93 



Table 4-23a 

Analysis of Variance of Raw Scores on ETS-II 
for Classes in the SMSG - Normal Program 
at End of Grade Eight 



SOURCE OF 
VARIANCE 


SUMS OF 
SQUARES 


d,f. 


EST. MEAN 
SQUARES 


F 


Among Means 


934.82 


7 


133.55 


8,63 V 


Within Groups 


3002,29 


194 


15.48 




TOTAL 


3937.11 


201 







Significant at or beyond the ,05 level , 
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2feble k-^2h 



Means, Ranks and StandaM Deviations of ETS-II Raw Scores 
for Classes in the SMSG . Accelerated i^rbgram 
at End of Grade Eight, 


Class 


Mean 


Rank 


S.D. 


1 


18.7T 


6 


3.96 


2 


Ik. 67 


1 


2.89 


3 


rr.ks 


3 


4.94 


4 


IT.U 


2 


3.95 


5 


17.67 


4 


3.20 


6 


18.38 


5 


4.27 


Total 


17.89 




3.93 



Table 4.24a 



Analysis of Variance of Raw Scores on ETS.II 
for Classes in the SKSG - Accelerated Program 
at Rnd of Grade Ei^t. 



SOURCE OF 
VARIANCE 


SUMS OF 
SQUARES 


d.f. 


EST. MEAN 
SQUARES 


F 


Among Means 


301.14 


5 


60.23 


3.90 1 


Within Groups 


8379.63 


154 


15.^5 




TOTAL 


8680.77 


159 







§ Significant at or beyond the .05 level. 






MesMig, Ranks anfi Stecdsrd Deviations of MS-H Raw Scores 
for Dlsssee in the DHCSM-8 Program 
at Sad of Grade Eigjat. 



Class 


Mean 

«UM»<HNC%0)l» 


Rank 

tKOMnmmiw 


Ml 


1 


IT.OT 


4 


h .66 


2 


14.17 


1 


3.11 


3 


21.40 


8 


2.64 


h 


16.69 


3 


4.59 


5 


19.54 


7 


4.25 


5 


15.50 


2 


3.87 


7 


17.69 


5 


3.44 


8 


18.72 


6 


4.08 


Total 


17.57 


tm mm 


3.93 



Table 4 - 25 e 





Analysis of Variance of Raw Scores on ETS-H 
for Classes in the UICSM -3 Program 
at Sid of Grade Eight • 




SOURCE OP 
Vi^RIANCE 


SOtSS OF 
SQUARES 


d.f. 


ESI. MEAN 
SQUARES 


P 


Among Means 


843.98 


7 


120.57 


7.80 9 


Vd.thin Groups 


3137.63 


204 


15.46 




TOTAL 


3981.61 


211 







§ Significant at or beyond the ,05 level , 
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Tat)le 



Means, Banks and Standard I^viations of SSJS-II Bav Scores 
for Classes in the UICQfl-T Brcgram 
at the Bnd of Gm 6 <a Ei^t * 



Class 


Bfean 


Bank 




1 


18.22 


4 


3.36 


2 


15.50 


2 


3.01 


3 


17.25 


3 


3.91 


k 


18.59 


5 


3.79 


3 


15 .Wj 


1 


3.98 


Stotal 


17.01 


- 


3.63 



iT 



ISahle h‘-z 6 sk 

Analysis of Variance of Baw Scores on S!IS»IX 
for Classes in the UIC ^-7 Program 
at the %d of Grade Eight , 



SOURCE OP 
VABIAKCE 


S 5 UMS OP 
SQUARES 


d.f. 


EST. HEAS 
SQUARE 


F 


Among Means 


£27.85 


h 


59.96 


4.31 f 


Within Groups 


1610.12 


123 


13 .ao 




TOTAL 


1837.97 


127 






9 Significant at 


or hsyond the ,05 levels 
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Table -4-27 



Means, Ranks and Standard Deviations of ETSiII Residual Scores 
Pbr Classes in the Standard Enriched Program 
at the End of Grade Eight, 



Class 


Mean 


Rank 


S.D. 


1 


2.5010 


12 


4.00 


2 


-0.6567 


6 


3.06 


3 


-0.6024 


7 


3.23 


k 


0.2811 


10 


3.07 


3 


-1.3110 


3 


2.58 


6 


0.0492 


9 


2.92 


7 


0.3304 


11 


3.48 


8 


-2.1890 


1 


3.09 


9 


-0.6896 


3 


3.42 


10 


-0.4 i 42 


8 


3.13 


n 


-1.2728 


4 


2.46 


12 


-1.6288 


2 


2.22 


Total 


-0.536 




3.06 



Table 4-27a 

Analysis of Variance of ETSJI Residual Scores 
of Classes in the Standard Enriched Program 





at End of Grade Eight. 






SOURCE OP 
VARIANCE 


SUMS OP 
SQUABES 


d.f. 


EST. MEAN 
SQUARES 


P 


Among Means 


416.28 


11 


37.84 


4.05 ^ 


V^ithin Groups 


2888.84 


309 


9.35 




TOTAL 


3305.12 


320 






^ Significant 


at or beyond' the 


.0*5 level 
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ajatle 4-28 



Means, Banks and Standard Deviations; x)f ETS-II Residual Scores 
Tor Classes in the Standard Accelerated Program 
at the End of Grade Eight* 



Class 


Mean 


Razik 


3.P. 


1 


-2.7979 


2 


2.56 


2 


-3.969‘^ 


1 


2.68 


3 


-0.9723 


9 


2.56 


k 


1.9189 


6 


3.80 


5 


-1.1399 


8 


3.51 


6 


-2.5858 


3 


2.47 


7 


-2.5710 


4 


4.13 


8 


-2.5281 


5 


3.42 


9 


0.1699 


10 


3.05 


10 


-1.3‘*89 


7 


3.65 


Tbtal 


-1.514 


• • 


3.26 



Table 4-28a 

Analysis of Variance of Residual Scores 
of ETSJI for Classes in the Standard Accelerated Program 

at End of Grade Ei^t, 



SOURCE OP 
VARIANCE 


SUMS OF 
SQUARES 


a.f. 


EST. MEAN 
SQUARES 


F 


Among Means 


594.49 


9 


66.05 


6.22 ^ 


W.thin Groaps 


2527.30 


238 


10.62 




TOTAL 


3121.'^ 


247 







^ Significant at or beyond the .05 level . 



Tai)le 1^-29 



Means, Banks and Standard Deviations of EgS.II B esidual Scores 
for Classes in the SMSG - Nonoal Program 
at End of Grade Eig^t, 



Class 


Mean 


Bank 


S.D. 


1 


0.0964 


5 


3.7^^ 


2 


-1.2498 


3 


3.16 


3 


-1.7465 


1 


2.43 


k 


0.1008 


6 


3.85 


5 


-0.3091 


4 


3.62 


6 


0.4745 


7 


3.43 


7 


-1.4206 


2 


3.65 


8 


2.6539 


8 


^.53 


Total 


-0.205 




3.51 



Table i|-29a 

Analysis of Variance of Residual Scores on ETS »II 





for Classes in the SMSG - Normal Program 
at End of Grade Eight. 




SOURCE OP 
VARIANCE 


SUMS OF 
SQOABES 


d.f. 


EST. MEAN 
SQUARES 


P 


Among Means 


372.53 


7 


53.22 


4.33 0 


Within Groups 


2385.87 


194 


12.30 




TOTAL 


2758.40 


201 







^ Significant at or beyond the ;05 leval. 




iko 



Table i^-30 



Means • Ranlis and Standard Deviations of ETS-II Residual Scores 
for Classes in the SMSG -Acceiera^ecTFrogram 
at of Grade Ei^t. 



Class 


Mean 


Remk 


3.D. 


1 


1.8736 


5 


3.77 


2 


-0.6889 


1 


2.97 




0.4297 




4.45 


k 


-0.2696 


2 


3.71 


5 


1.8357 


k 


2.23 


6 


1.8877 


6 


3.74 


Total 


0.796 


mm mm 


3.56 



Table A-30a 

Analyslis of Variance of Residual Scores on ETS^H 
for Classes in the SMSG - Accelerated Program 
at Ihd of Grade Eight. 



SODEOE OP 
VABIANCE 


SIBSS OP 
SQUABES 


d.f. 

* MHHm 


ESI. MEAN 
sqjtmBKs 


P 


Among Means 


192.09 


5 


38.42 


3.03 9 


Within Groups 


1951.71 


154 


12.67 




TOTAL 


2143.80 


159 







9 Significant at or beyond the .05 level. 



OSsbie 4*31 



Heansj Ranks and Stajodard Dsiviations of ETS-II Residual Scores 

for Classes in the UlCSM-8 Program 
at Ehd of Grade Eight, 



Claes 


Mean 


Rank 


S.D. 


1 


0.8072 


4 


3.50 


2 


0.187T 


2 


2.62 


3 


3.8381 


8 


2.28 


4 


0,5835 


3 


3.81 


5 


3.1972 


7 


4.81 


6 


-0.4987 


1 


3.48 


7 


2.1086 


5 


3.40 


8 


2.7606 


6 


3.96 


Ototal 


1.5710 


— 


3.60 



!feble 4-31a 

Analysis of Variance of Residual Scores on ETS-^ 
for Classes in the UICSM-8 Program 
at End of Grade Eight, 



SOURCE OF 
VABXAHCE 


SUMS OF 
SQUARES 


Among Means 


428.71 


Within Groups 


2640.12 


0X)TAL 


3068.83 



d.f. 


ES!F. MEAN 
SQUARES 


F 


7 


61.25 


4.73 '9 


204 


12.94 




211 







^ Significant at or b^rond the ,05. level. 



o 

ERIC 
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Table 4-32 



Means, Ranks and Standard Deviations of ET5-II R esidual Scores 
for Classes in the UICSM-7 Program 
at End of Grade Ei^t 



Class 


Mean 


Rank 


S.D, 


1 


2 .UT 6 


5 


2.94 


2 


-0.3396 


1 


2.69 


3 


1.5295 


3 


3.03 


4 


2.0968 


4 


3.29 


5 


-0.3122 


2 


3.81 


Total 


1.0150 


M mm 


3.19 



Table 4-32a 

Analysis of Variance of Residual Scores on ETS.~II 
for Classes in the UICSM-7 Program 
at End of Grade Eight 



SOURCE OP 
VAEIAHCE 


SUMS OP 
SQUARES 


d.f. 


EST. MEAN 
SQUARES 


F 


Among Means 


163.14 


4 


40.78 


4.00 Y 


Within Groups 


1255.53 


123 


10.21 




TOTAL 


1418.67 


127 







^ Significant at or beyond the ,05 level 
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ETS«II JRaw Scores « Each of the gtx cLaea*wlthiii«program analyses of vatlft*36cf 

raw scores on the Mathematics Achievement Teat yielded significant F ratios. 

The differences between highest and lowest scoring class in eadh program were 

about of the same magnitude as on the Developed Mathematical Abilities Test. 

The mean high-low classroom difference was 5.91, about 2,7 points greater than 

the difference between the highest and lowest program means. (Soe Tables 4-2U4^2f 

and 4-21a-4-26a.) 

ETS-II *■» Residual Scores . All the analyses of the ret^Idual scores by 
class-within-program yielded significant F ratios. Although mean differences 
among classes decreased somewhat, they still differed significantly even after 
TQ; reading ability, arithmetic ability and the other pupil factors were 
controlled. The average difference between highest and lowest class was 
3.77, about two points lower than in the raw score analysis. The greatest 
difference between residual program means was 3.09. (See Tables 4-27 to 4-32 
and 4-2 7a through 4- 32a). 

Mlationship Between Raw and Residual Class Means . To assess the degree 
to which classes retained their position within programs after regression on the 
seven independent variables, a series of rank order correlations was conq)uted 
between mean raw and mean residual scores for each of the ETS tests. 

Table 4-33 

Rank Order Correlations Between Raw and 
Residual Score Means for Classes in Each of the 
Six Mathematics Programs at the End of Grade Eight. 







ETS-I 






ETS-II 




Program ^ 


IL 




R 


S- 




R 


1. Standard Enriched 


12 


79.50 


.72 


12 


142 


.50 


2. Standard Accele ^ated 


10 


110.50 


.33 


10 


82 


.50 


3. SMSG-Normal 




26 


.69 


8 


42 


.50 


4. SMSG-Accelerated 




8 


.77 


8 


2 


.94 


5. UICSM-8 


8 


20 


.76 


8 


2 


.98 


6. UICSM-7 


5 


0 


1.00 


5 


4 


.80 







Since the multiple R from the regression equations was somewhat larger 



for ETS*I than for ETS*II (*60 as compared to .50), (See Table C-l,)^ 
it would have been expected that residual scores would differ more from raw 
scores on ETS»I than on ETS»»II> However, this expectation was fulfilled in 
only some of the programs. For Standard Accelerated, SMSG^ccelerated and UICSM- 
8 Programs 9 changes in rank order were greater on ETS»I, as expected? but 
for the other three programs, the reverse was true. To a large extent, the 
variations among classrooms on both instruments must be attributed to factors 
other than initial pupil abilities and attitudes. 

Relationship Between ETS-I and ETS»II Class Means , Rank order correlations 
coiqputed between class means within programs on the two tests, for both raw 
and residual socres, yielded, as expected, considerably higher correlations for 
the raw scores. The mean rank order correlation for the raw score means was 
,70; for the residuals, ,42, 



Table 4»34 

Rank Order Correlations Between £TS»*I 
and ETS^XI Rsia and Residual Class Means 
at the End of Grade 8, 

Scores 



Program 




Raw 






Residual 




N 


ti2 


R 




rd2 


R 


1, Standard Enriched 


12 


62 


,78 


12 


137,25 


.52 


2, Standard Accelerated 


10 


30 


,82 


10 


106,50 


,36 


3, SMSG«*Normal 


8 


8 


,90 


8 


24 


,72 


4, SMSG^Accelerated 


6 


32 


,09 


6 


28 


,20 


5, UICSM-8 


8 


4 


,95 


8 


22 


,74 


6, UICSM-7 


5 


6 


,70 


5 


10 


,50 
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Tcachsr Made noted sbovo^ tiho tionchors In oncli pyogy gfp with 

f 

the assistance of their consultant ^construe ted a test designed to assess 
mastery of the material covered by each of the classes in each program. Thus, 
each of the six tests consisted only of content which, according to the best 
judgment of the teachers, had been covered in their classes. 

Since each of the six tests was administered only to the pupils in the 
program for which it had been constructed, the regression analyses were perforaed 
within-program, (See Table C»3 in Appendix C), On the average, the seven 
independent variables accounted for about one fourth of the variance of 
scores as they had on ETS>II. 

Raw Scores , Xnter«class differences were significant in all programs 
except the Standard Enriched, In the latter, the difference between highest 
and lowest scoring class was about 3,6 points; for the other programs the average 
high-low difference was 4,8 points. 

The tests varied considerably in difficulty. The Standard Enriched pupils 
scored considerably higher on their test than did pupils in any other programs. 

The pupils in the UICSM-7 classes had the lowest scores and showed the greatest 
heterogeneity, both ataong classes and among pupils (See Tables 4-35 through 
4-40, and 4-35a through 4»40a,) 

Residual Scores , Analyses of variance of the residual scores yielded 
significant F ratios for all programs, even for the Standard Enriched which had 
shown no significant differences on the raw score analys<3s (See Tables 4-35b 
through 4-40b), High-lox7 class differences decreased for the Starxdard Accelerated, 
the SMSG— Normal and the SMSG-Accelerated programs, but Increased for the 
Standard Enriched and the two UICSM programs. Thus, controlling for pupil 
ability and attitudes toward mathematics, did relatively little to decrease 
class achievement differences, although pupil variability decreased in all 
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Table 4-35 



Means, Ranks and Standard Deviations and Ranges on Teacher«Made Test 
Raw and Residual Scores for Classes In the Standar^^ Enriched 

Program at the find of Grade Eight. 

Raw Scores Residuals 



Class 


Mean 


Rank 


S.D. 


1 


21.28 


12 


3.31 


2 


17.62 


1 


3.53 


3 


17.93 


2 


3.45 


4 


19.13 


9.5 


3.47 


5 


18.76 


6 


3.26 


6 


19.00 


7.5 


3.44 


7 


18.81 


5 


4.87 


8 


19.00 


7.5 


3.36 


9 


19.13 


9.5 


3.66 


10 


18.19 


3 


4.00 


11 


18.38 


4 


2.94 


12 


19.25 


11 


2.74 


Total 


18.88 


<» 


3.55 



RSHEL. 




Rank 


S.D. 


17-25 


2.14 


12 


3.56 


12-24 


-1.58 


1 


2.49 


13-24 


0.49 


9 


3.21 


12-25 


0.59 


10 


3.46 


13-25 


0.00 


7 


2.21 


13-24 


-0.24 


5 


2.40 


15-24 


-0.54 


3 


4.52 


15-24 


-0.39 


4 


2.68 


12-24 


0.21 


8 


3.11 


12-24 


-0.90 


2 


3.27 


15-24 


-0.03 


6 


2.85 


13-24 


0.86 


11 


2.32 


12-25 


0.00 


m 


3.04 



^ Ranges reported only for r«w scores* 



Tzble A..?5a 

Analysis of Variance of Raw Scores on T?1T for Classes 
in the Standard Enriched Program at the find of Grade Eight. 



Source of 


Sums of 




Variance 


Squares 


d.f. 


Among Means 


231.14 


11 


Within Groups 


3909.90 


309 


Total 


4141.04 


320 



fist. Mean 
Squares F 

21.01 1.67 

12.61 



Aaoie 4-J5D 



o 

ERIC 



Scores of TMT for Classes 

lu the Standard Enriched Program at the End of Grade Eight. 



Source of 
Variance 

Among Means 

WithI 1 Groups 
Total 



Sums of 
Squares 

254.88 

2874.30 

3129.18 




^ Significant at or beyond' the ,05"“ieveT.' 



Est. Mean 
S quares 
23.17 
9.27 



2.50 ^ 



iW 



Table 4-36 



Meaiis, Ranks, Standard jDeviations and Ranges On Teacher-Made Test 
Raw and Residual Scores for Classes in the Standard-Accelerated l^ogram 

at the End of Grade Eight. 





Raw 


Scores 








Residuals 




Class 


Mean 


Rank 


S.D. 


a 

Range V 


Mean 




S.D. 


1 


18.24 


8 


3.81 


13-25 


1.58 


9 


3.34 


2 


18.62 


10 


3.68 


13-25 


2.31 


10 


3.52 


3 


15.79 


4 


4.79 


6-24 


-0.49 


4 


4.36 


4 


13.50 


9 


4*05 


9-25 


1.47 


8 


3.61 


5 


14.53 


2 


2.80 


12-19 


-0.51 


3 


2.52 


6 


16.57 


5.5 


3.11 


12-22 


-0.44 


5 


3.05 


7 


16.57 


5.5 


2.89 


11-24 


-0.27 


6 


2.93 


8 


13.61 


1 


3.01 


8-19 


-1.75 


1 


2.56 


9 


17.24 


7 


3.73 


8-24 


0.49 


7 


3.20 


10 


15.68 


3 


3.63 


7-23 


-1.45 


2 


3.87 


Total 


16.46 




3.63 


6-25 


0.00 


«i 


3.37 



^ Ranges reported only for raw scores 



Table 4-36a 

Analysis of Variance of Raw Scores of the TMT for Classes 
in the Standard Accelerated Program at the End of Grade E^ht, 



Source of 
Varia ice 


Sum of 
Squares 


d.f. 


Est. Mean 
Squares 


Among Means 


559.46 


9 


62.16 


Within Groups 


3136.22 


238 


13.18 


Total 


3695.68 


247 





a Significant at or beyond the «05 level. 

Table 4-36b 



Analysis of Variance of Residual Scores on the Ml! for Classes 
in the Standard Accelerated Program at the End of Grade Bight. 



Source of 


Sums of 




Est. Mean 




Variance 


Squares 


d.f. 


Squares 


F 


Among Means 


372.84 


9 


41.43 


3.66 V 


Within Groups 


2697.30 


238 


11.33 




Total 


3070.14 


247 






^ Significant at 


or beyond the . 


05 level. 
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Racks c Staadard Deviations sad Ranges oa the 
Teacber-todejrest Raw a«d Residual Scores for Clas'?es in the 
skS€«Ko5:Tnai llrogram at the Rud of Grade Eight* 

Residual 6 



Class 


l^an Rank S.D, Range 


Mean 

MUMMUntMTH 


Rank 


S.D* 


1 


16.53 


4 


3.50 11«24 


1,10 


7 


3.05 


2 


14*05 


2 


3.87 7-20 


0.23 


3 


3.32 


3 


11.73 


1 


3.25 5-16 


"3. 18 


1 


3.16 


4 


17.25 


8 


4.25 10«23 


0.39 


4,5 


3*47 


5 


15*50 


3 


4.05 6«23 


0,47 


6 


3.25 


6 


16*35 


5 


4.07 11-25 


1.47 


3 


3.17 


7 


16.79 


7 


2.35 i2o2X 


-0.47 


2 


2,44 


8 


16*70 


6 


4.34 U«25 


0.39 


4,5 


3.53 


Total 


15.75 




3*73 5-25 


0.00 


- 3.18 


^ Ranges reported only for 


raw scores. 














Table 4*3?a 








Analysis of Variance of Raw Scores on the 
in the SMSG«Normal Program at th*' End 


TMT for Classes 

wwriwowaiccw* - n jL. 

of CrJCsds Eignfc# 




Source of 
Variance 




Sf.ims of 
Squares 

*MCMaciM»r4aaCir«3WE> 


d, f . 


Est. Mean 

liglWI ■ ■ 


F 




Among Means 




378.54 


7 


54.08 


3*88 




Within Groups 




2689.02 


194 


13.93 






Total 




3067.56 


201 








^ Significant at or 


beyond the level. 












Table 4-37b 








Analysis of Variance of Residual Scores on the IMT for Classes 
in the SMSG-Normal Program at the End oT^^ade Eight* 




Source of 
Variance 




Sums of 
Squares 


d.f. 


Est. Mean 

SOUSITSS 

wftJuwpwiiMiii>jcft.>iVriaaw 


F 


a 


Among Means 




376.71 


7 


53.82 


5.33 


V 


Within Groups 




1948.66 


194 


10.10 






Total 




2325.37 


.. _ 20i 









^ Significant at or "beyond the .05 level 



Table ‘4-38 



; ^ ... 

Means ) Rank8^ Standard Deviations and ‘Ranges on 
Teacher-Made Test Raw and Residual Scores for Hlasses In the 
SMS6-Accelerated Program at the End of Grade Eight, 





Raw Scores 






Residuals 




Class 


Mean 


Rank 


S.D. 


■ ""'a 
Range ^ 


Mean 


Rank 


S.D. 


1 


16,32 


6 


2,14 


12-22 


1,15 


6 


2.56 


2 


11,48 


1 


3,06 


8-18 


-2,11 


1 


3.16 


3 


16.13 


5 


3,65 


5-21 


0.52 


4 


3.46 


4 


15.89 


4 


3,52 


8-22 


-0.11 


2 


3.13 


5 


14,52 


2 


3,91 


4-24 


0.37 


3 


3.23 


6 


15.12 


3 


3.89 


5-24 


0,59 


5 


3.55 


Total.. 


14,80 


mm 


3,41 


4-24 


0.00 


mm 


3.20 



^ Ranges reported only for raw scores. 



Table 4-38a 

Analysis of Variance of Raw Scores on the TMT for Classes 
in the SMSG-Acceierated Program at the End of Grade Eight, 



Source of 


Sums of 


Est. Mean 


Variance 


Squares d.f. 


Squares F 


Among Means 


476.39 5 


$ 

95.28 8.17 


Within Groups 


1795.21 154 


11.66 


Total 


2271.60 159 




^ Significant at or beyond the .05 level. 






Table 4-38b 




Analysis of Va’*iance of Residual Scores on 


the TMT for Classes 


in thc 


SIJ-JSG 'ccelerated Program at the 


End of Grade Eight. 


Source of 


Sums ot 


Est. Mean 


rlsnce 


Sc^ares d.f. 


Squa*^es F 


Among Means 


103.56 5 


38.71 3.78 5 


Within Groups 


1578.06 554 


10.25 


Total 


1771.62 159 




^ Significant 


at or beyond ths .05 level . 
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Table 4-39. 



MeanSy Raidcs^ Standard Deviations and Ranges 
on Teacher-Made Test Raw and Residual Scores 
for Classes in the UICSM-8 Program at the 
End of Grade Eight, 



Raw Score s Residuals 



Class 


Mean 


Rimk 


S.D. 


Ranged 


Mean 


Rank 


S.D. 


1 


16.78 


4 


4.34 


3-22 


-0.86 


2 


3.41 


2 


16.55 


3 


3.95 


12-24 


0.91 


5 


3.25 


3 


19.70 


8 


1.89 


17-24 


1.02 


6 


1.62 


4 


16,46 


2 


3.87 


10-23 


-0.73 


4 


3.94 


5 


17,18 


6 


3.72 


10-23 


-1.12 


1 


3.52 


6 


15.62 


7 


2.54 


13-25 


-0.74 


3 


3.39 


7 


19.36 


7 


3.95 


12-22 


1.50 


7 


2.64 


8 


17.04 


5 


4.01 


16-25 


3,45 


8 


2.11 


Total 


17,42 


m 


3.67 


3-25 


0.00 




3.08 



a 

^ Ranges reported only for raw scores. 

Table 4-39a. 



Analysis of Variance of Raw Scores on TMT foi Classes in the 
UICSM-8 Program at the End of Grade Eight, 



Source of 
Variance 


Sum of 
Squares 


d.f. 


Est, Mean 
Squares 


F 


Among Means 


410.65 


7 


58.66 


4.36^ 


Within Groups 


2744.99 


204 


13,46 




Total 


3155.64 


211 






^ Significant 


at 01 beyond the ,05 level. 








Table 


4-39b. 






Analysis of 


Vat lance of Residual 
UICSlt-8 Program at 


Scores of 
the End of 


TMT for Classes 
Grade Eight. 


in the 


Source of 
Vat tanre 


Sums of 
Squates 


d^ f. 


Est, Mean 
Squares 


F 


Arnong Means 


341 .07 


7 


77.10 


8.13 ^ 


Within Gtnups 


1930. 76 


704 


9.31 





T ofgl 2^480.83 ?U 

^ ^^rgnTFTc ;enF^ aT or l»ev<^n^ iEKe .05 ^veT. 



Table 4-40 

Means, Rarks, Standard Deviations and Ranges on 
Teacher-l^.»'*de Test Rax^ and Residual Scores for Classes in the 



UICSM-7 Program at the End of Grade Eight. 

Raw Scores Residuals 



Class 


Mean 


Rank 


S.D. 


Range 


Mean 


Rank 


S.D. 


1 


15.77 


5 


3.80 


10-22 


2.72 


5 


2.84 


2 


10.00 


1 


3.34 


5-16 


-3.25 


1 


3.65 


3 


14.42 


3 


3.78 


5-22 


1.55 


4 


3.11 


4 


14.50 


4 


4.41 


7-23 


1.25 


3 


4.05 


5 


lO'. 19 


2 


4.06 


4-19 


-1.97 


2 


3.28 


Total. 


12.91 


- 


3.92 


4-23 


0.00 


m 


3.45 


^ Ranges reported only for 


raw scores 











Table 4-40a 




Analysis of Variance of Raw Scores on TMT for Classes 
in the UICSM-7 Program at the End of Grade Eight. 


Source of 
Variance 


Sums of 

Squares d.f. 


Est. Mean 
Squares F 


Among Means 


722.78 4 


180.70 11.75^ 


Within Groups 


1891.27 123 


15.38 


Total 


2614.05 127 




a Significant at 


or beyond the .05' level. 









Table 


0 

1 






Analyel a 


of 


Variance of Residual Scores 


of IMT for Classes 


in 


the 


UICSM-7 Program at the End 


of Grade Eight, 




Source of 




Sums of 




Est, Me^'n 




Vari ncG 




So lares 


d, f . 


Squert'g 


F 


Among Hears 




634.81 


4 


158,70 


13.30 


Wlthtn Groups 




1467.76 


123 


11.93 




Total 




2102.57 


127 






^ Significant 


at 


or beyond the .05 


level. 
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the programs. It would appear that the quality of the teaching in the various 
classes was a stronger determinant of class achievement on the intra-program 
tests than on the more general Developed Mathematical Abilities Test and even 
on the cross-program achievement test. 

Relationship Betvjeen Raw and Residual Class Means . Rank order correlations 
between raw and residual class means varied greatly from program to program. 

In the Standard Accelerated and the UICSM-7 programs there was very little 
change of class order. In the SMSG-Normal program there was little consistency. 
(See Table 4-41.) It would appear that in some of the programs the achievement 
of the pupils was less dependent on their abilities and attitudes, more on 
teaching procedures, while in other programs, the reverse was true. 

Table 4-41 

Rank Order Correlations Between Raw and 
Residual Class Means on the Teacher Made Tests 
for the Six Mathematics Programs at the End of Grade Eight. 





Program 




2d^ 


R 


1. 


Standard Enriched 


12 


160.90 


.44 


2. 


Standard Accel. 


10 


4.50 


.97 


3. 


SMSG-Normal 


8 


67.75 


.20 


4. 


SMSG-Accel. 


6 


10 


.71 


5. 


UICSM-8 


8 


54 


.36 


6. 


UICSM-7 


5 


2 


.90 
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Relationships Between ETS-II and the TMT»8, Rank order correlations 



computed between ETS-II and IMT scores (both raw and residual) for each program 
suggested that the degree to which the two kinds of measures assessed achieve- 
ment of the same material varied greatly from program to program. For the 
four contemporary programs, rank order correlations by classes ranged from a 
low of .52 for SMSG-Normal raw scores to a high of .90 for UICSM-7 residuals. 
For the two standard programs there was either no significant relationship 
or a negative one. 



Table 4-42 

Rank Order Correlations Between Scores on the TMT*s and 
on ETS;^II_ (Raw and Residual) for Classes in Each of Six Mathematics 

Programs at the End of Grade 8. 

Scores 



Raw Residual 



Program 




2 

Sd 


R 


1^32 


P 


1. Standard Enriched 


12 


279 


.02 


264 


.08 


2. Standard Accel. 


10 


148.25 


.11 


242 


-.47 


3. SMSG-Normal 


8 


40 


.52 


23.50 


.62 


4. SMSG-Accelerated 


6 


16 


.54 


4 


.89 


5. UICSM-8 


8 


12 


.86 


20 


.76 


6. UICSM-7 


5 


4 


.80 


2 


.90 


In general, the material 


ircluded 


in the Mathematics Achievement 


Test 



(ETS«»n) had more in common with what the teachers believed they had taught 
during the course of the year in classes in the four contemporary programs 
than in the two standard ones. 
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CH/iPTER V 



Ninth Grade Results 



the spring of 1964 it hecame clear that many of the original classes 
would not remain in the study through the ninth grade. Despite initial 
commitments, a numher of the New York State systems which had classes in th»? 
Standard Accelerated program, insisted that the Regent *s examinations forced 
them to move their classes into geometry (or Math lo) rather than the inter- 
mediate algebra (or Math ll) which the experimental conditions required. A 
number of other districts could not retain their ninth grade classes intact 
as a result of crowded double- session conditions in the senior high schools 
into which their ninth grades moved. In one or two other situations, there 
was strong pressure to indued "modem" mathematics in classes which had been 
following a traditional pattern until that time and the classes were, there- 
fore, dropped from the experiment. In one of the UICSM-8 classes the teacher 
mistakenly followed an incorrect sequence and was, therefore eliminated from 
most of the analyses. 

As a result of the various field complications, the number of participating 
classes decreased from a total of 49 at the end of grade eight to a total of 
37 at the end of grade nine. (See Table 5-1 )• 
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•Hable 5-1 



Number of Classes and Pupils By Program 
in Each of the Seven ^ Mathematics Programs 
at the End of Grade Nine 



Program 


No. of Classes 


No. of Pupils 


1 Standard Enriched 


11 


269 


2 Standard Accelerated-geometry 


5 


105 


3 '5 standard Accelerated-algebra 


1 


25 


4 SMSG-Normal 


5 


114 


5 SMSG-Accelerated 


k 


93 


6 UICSM-8 


6 


142 


T UICSM-7 


5 


120 


Total 


37 


868 



One of the Standard Accelerated classes (designated as program 3) followed 
a 2nd year algebra rather than the geometry sequence used by the other five 
classes and was either eliminated or treated separately in the data analyses. 

The teacher groups each met with their consultants three or four times 
during the school year. The in-service sessions dealt ^ith the new material 
to be covered during the ninth year and with problems encountered by the 
teachers. Toward the end of the year the consultants for each program prepared 
Teacher-Made Tests based on material proposed by the teachers. 

As a result of the exigencies of the field situation, an attempt was made 
to modify somewhat the design of the study without violating its initial 
intent. Although it was still possible to compare standard to conten 5 )ora ry 
and accelerated to enriched programs, a fui’ther division between algebra and 
geometry was considered. 
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QTable 5-2 



Number of Classes in Bach i^e of Program 
Ely* Pace, Approach and Content 

Standard Approach 



Pace 


Algebra 


Geometry 




Program 


f Classes 


Program 


# Classes 


Enriched 


St, Enr, 


11 


— 


0 


Accelerated 


St, Acc, 


1 


St, Acc, 


5 



Contemporary Approach 



Pace 


Algebra 


Geometry 




Program 


f Classes 


Program 


f Classes 


Enriched 


SMSG-n 


5 




0 


Accelerated 




h 


UICSM-7 


5 




DICSM-8 


5 







Unfortunately, as can he seen from ®ahle 5-2, there were no classes 
engaged in either'Ite conten[5)orary or standard enriched gecmiatry programs and 
only one in standard accelerated algebra. Thus, it was not possible to follow 
the modified design in the analyses of test scores. 

Therefore, analyses by program were, as before, limited to comparisons 
along the dimensions of approach and pace and only incidentally took account 
of content. 

The cross-program analyses of butal scores for both the Developed 
Mathematical Abilities Test ( ETS-l ) and the Mathematics Achievement Test ( ETS - 
I^were performed on the 868 pupils as presented in Table 5~1* In these 
analyses, the 25 pupils in the Standard Accelerated-Algebra class were treated 
as members of a separate program. It was thus possible to see what effect 
this program had on the pupils developed mathematical abilities, as well as to 




see how they i>erforiiied on an achievement test which drew no material from 

15T 



their program. 

For the sub -test analyses, however, the Standard -Accelerated - Algebra 
class was eliminated, since no sub-test was developed around its course of 
study and its performance on ’’own" and "other" content could not be compared. 

The sub-test analyses were thus based on a population of 843 pupils in a total 
of 36 classes. Similarly, the within program analyses on the ETS-t ests and 
the Tt»CT* s included only the 36 classes. 

For the Questionnaire on Mathematics inventory and the Abilities Self - 
Rating Scale 22 and 23 pupils, respectively, lacked either 7th or 9th grade 
scores and were thus eliminated; but the UICSM-8 class which had mistakenly 
covered the "wrong" material and had been excluded from the various achievement 
test analyses, was, nevertheless, included in the study of attitudes and 
abilitites self-rating. ®ie total number of pupils for this part of the study 
was 872 and 87 I, respectively. 

For the longitudinal correlational analysis performed at the end of 
grade nine, in which all measures for each of the three years were included, 
the population was reduced to the 8 I 3 pupils who had scores on all of the 
instruments for each year. 

Analysis of Test Results 

At the end of grade nine, which represented the terminal point of the 
study, pupils were tested on 9th grade forms of the Developed Mathematical 
Abilitie s Test ( ETS-l )and the Mathematics Achievement Test ( ETS-I l) • As in 
previous years, ETS-I was con^sed largely of items drawn from the Schola stic 
Aptitude Test item pool. EQS-II was developed from the material covered by 
each of the six programs and distributed among six sub-tests, each based on 
the content of a particular program. Each program was also tested on a 
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separate Teacher»«ade Test (TMT)> In addition, the Questionnaire on Jfethe- 
Jfnatj.cs and the Abilities Self~Rating Scale, both of which had been administer- 
ed at the beginning of grade seven, were re-administered# 

Scores on the Developed Mathematical Abilities and Mathematics Achievement 
testa were again regressed on the seven independent variables used in previous 
years, with regression analyses based on the total population# (See Table D-1, 
Appendix D)# The regression analyses of the M? scores were performed sepa- 
rately for each program# The attitude test scores were analyzed by a co- 
variance design, in which seventh grade scores were used to adjust ninth grade 
scores# 

^yejloped Mathematical Abilities - ETS-I Raw Scores # Means on ETS-I 
ranged from 15*39 for the Standard Enriched to 19*58 for the SMSG-Accelerated 
program# The standard deviations were fairly homogeneous, ranging from a 
high of lui; for SMSG-Accelerated to a low of 3«5 for the single Standard 
Accelerated-algebra class# (See Table 5-3)* 

A one-^jay analysis of variance of ETS-I Raw Scores across the seven 
programs (See Table 5-U) yielded a significant F ratio# Contrasts among 
program means found that the Standard Enriched program fell significantly 
below each of the other sixj Standard Accelerated-geometry fell below Standard 
Accelerated-algebra and both SMSG programs^ SMSG-Accelerated scored signifi- 
cantly above five of the other six programs, failing to differ significantly 
only from the Standard Accelerated-algebra classy UICSM-7 scored significantly 
lower than the Standard Accelerated-algebra class and each of the two SMSG 
programs^ UICSII-8 scored below SMSG— Accelerated but did not differ significantly 

from UICSM-7, SMSG-Normal or from either of the Standard programs# 

The mean of the contemporary program cluster was significantly higher 
than the mean of the standard one and the Accelerated programs scored 
significantly higher than the Enriched# 
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Table 5-3 



Means, Ranks, Standard Deviations and Ranges v ET o» I 
Raw and Residual Scores for Fupilc in Seven ^ Matheraatics Programs 

at the End of Grade Mne. 



Program 


K 


ETS-I R-5W Scores 




F.^fS-I Ro. 


sidual 


Scores 


X 


Rank 


S.D. 


Range 0 


X 


Rank 


S.D. 


Standard Enriched 


269 


15.3866 


1 


4.39 


5-27 


- .5248 


2 


3.74 


Standard Accel. »Geom. 


105 


17.0666 


3 


3.64 


8-25 


-i.0665 


1 


3.41 


Standard Accel. »Alg. 


25 


18.7600 


6 


3.47 


11-23 


.3995 


5 


3.05 


SMSG-Normal 


114 


18.2456 


5 


4.10 


11-29 


.2826 


4 


3.37 


SMS6*Accel. 


93 


19.5806 


7 


4.42 


9-29 


1.3652 


7 


3.98 


UICSM-8 


142 


17,6690 


4 


4.03 


8-27 


.7486 


6 


3.32 


UICSM-7 


120 


16.8416 


2 


4.15 


7-29 


- .3107 


3 


3.37 


Total 


86S 


17.086 




4.36 




1 

• 

0 




3.61 



a Ranges reported for raw scores only. 

h 3 includes only the one Standard Accelerated class which followed a 

second year algebra sequence. 
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Tabl^ 5**4 



Analysis of Variance^of Raw S^jojres on 
for Pupils in Swsft%ath^atics Fsrogr^a at 





the End of Grade Nine. 






Source of 


Stuns of 




1st. Mean 




Variance 


Squares 


d.g. 


Squares 

UKOfi-mifitMUl rwnigint; 


F 


Among Means 


1634.41 


6 


272.40 


15.77 


Within Groups 


14874.12 


861 


17.28 




Total 


16508.53 


867 








Scheffe 


Tests 






. . .1 


. 2 3 


4 


S 


6 


Hn» » 


-1.6800^ -3.3734^ 


-2. 1930^ 


-4.1940^ 


-2.2824*^ 


Acc . ••Geom. 


-1.6934^ 


-1.1790^ 


a 

•«2.5140V 





3. St. Acc.-Alg, 

4. SMSG**Normal 

5. SMSG-Accel 

6. ' ^CSM-8 

7. UICSM-7 



•1.3350 



Stflodatd V8, 0'»nf at y 
Eririfjhed V 8 . A^:j:elGt )c?red 



A 1 , 980 1 
- 1 , 3191 



8 

V 



a 



1,9184 
1.4040 
1,9116'^ 2.7390 



rrnt at or beyond tbe 05 let'el 

Pt '•^^ratn 3 in*': 1 i.ifleg only the one St?ndstd Axteletated T- 7 l»ff_b followed « eeiond 

year a 1 .geb». a sequence 



i 1 



J 



0 



J 




ETS-I Residual Scores. When the scores on ETS-I were controlled for initial 



pupil abilities and attitudes, the rank order of the program means changed. 
Lowest place was now held by Standard Accelerated-geometry, with Standard 
Enriched, one above. SMSG-Accelerated maintained its place at the top of the 
rank order and UICSM-8 movec from fourth place to sixth, one from the top. 

(See Table 5-3)* 

A one-way analysis of variance of the residual scores yielded a signifi- 
cant F ratio. Contrasts among program means did not reach significance in as 
many instances as was tree for the raw score contrasts. Both Standard Enriched 
and Standard Accelerated-geometry fell significantly below each of the SMSG 
programs and UICSM-8, while SMSG-Normal was exceeded onlj’- by SJ-ISG-Accelerated 
which, along with UICSM-8 scored significantly higher than UICSM-7. (See 
Table 5-5). 

VMle the contemporary cluster still had a significantly higher mean 
than the standard one, the enriched and accelerated clusters no longer 
differed significantly from each other. 

In general, the regression had the effect of lowering the relative 
position of the Standard Accelerated-geometry program and, to a lesser extent, 
of Standard Accelerated-algebra and SMSG-Normal; while raising the position 
of both UICSM prograni8| SMSG-A-^L'-elerated renained unaffectedo 

Mathe.’T'atics Achievement Test (E1S- . . T) Raw Scores . As in previous years, mean 
scores on ETS-II were lower than on I TS- 1, despite the greater number of items 
on the former. The difference in the grand means was about 1.5 points. 

UICSM-7 had the highest mean - 19.64, while Standard Enriched was at 
the bottom of the rank order with a mean of 12.07. SMSG-Accelerated held 
second place with a mean score of 17.89 while Standard Accelerated-algebra 
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Table 5«5 



Analysis of Variance of Scores on ETS«I 

for Pupils in SevenV Mathematics Programs 
at the End of Grade Nine. 




Source of 
Variance 


Sum of 
Squares 


d.f. 


Est. Mean 
Squares 


F 


Among Means 


470.88 


6 


78.48 


6.24 9 


Within Groups 


10831.42 


861 


12.58 




TOTAL 


11302.30 


867 







Scheffe Tests 



^ • « 

I 

1. Standard Enriched 
2» Standard Accel »«»Geom. 

3. Standard Accel. -Alg, 

4. SMS6«)^!k>rmaI 



-i-a ^ 

V 

-.8074 -1.8900'-1.2734 



-1.3491'' -2.4317'’-1.8151 



a. 



-1.0826'' 



5. SMS6*AcceXo 

a 

6. ’JICSM«»8 Standard vs. Contea!7.''rary ■ •1.0960^ 

Enriched vs. Accelerated • n«s. 

7. LTCSM-7 



1.6759 

a 

1.0593'' 



a Significant at or beyond the .05 level. 

b Program 3 includes only the one Standard Accelerated class ^ich followed a 
^ second year algebra sequence. 
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held the next to last rank with a mean of Ip.OO, However, the variances were 
not uniformly homogeneous. Although the standard deviations for six of the 
progi^ms fell between and UICSM-8 had a standard deviation of 10.32. 
(See Table 5-6). 

A one-way analysis of variance of ETS-II raw scores across the seven 
programs yielded a significant F ratio. (See Table 5-7)* Contrasts among 
program means found Standard Enriched significantly below each of the others 
and UICSM-7 significantly above all other programs. SMSG- Accelerated 
exceeded all but Standard Accelerated -geometry and UICSM-7* It was interesting 
to note that the Standard Accelerated-alegebra class whose course of study was 
not represented on the test, did better than Standard Enriched for whom l/6 
of the test was derived from their own program. 

Both cluster contrasts showed significant differences. The conteniporary 
programs exceeded the standard ones; the accelerated exceeded the enriched. 

ETS-II Residual Scores . The residual means fell in the same rank order 
as the raw score means. Standard Enriched, Standard Accelerated -algebra and 
UICSM-8, on the average, each fell below e^ectation. The other four pit)grams 
scored above expectation. The variances were homogeneous. 

A one-way analysis of variance across wc; seven programs yielded a signi- 
ficant P ratio. Contrasts among program means still placed Standard Enriched 
significantly below all but Standard Accelerated-algebra, suggesting that the 
initial hi^ ability of the algebra class was responsible for its relatively 
high raw score performance. UICSM-7 scored significantly higher than each of 
the other six programs and SMSG-Accelerated exceeded all but UICSM-7* 

The cluster contrasts found the contemporary and accelerated programs 
significantly higher than the standard and enriched, repectively. (See 
Table 5-8)* 
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Table 5-6 



a 

Means > Ranks, Standard Deviations and Bgnges ^ of ETS-II 
Raw and Residual Scores for Pupils in Seven v Mathematics Programs 

at the End of Grade Mine* 

ETS-II - Raw ETS-II Residual 



Program 


N 


X 


Rank 


S.D. 


Range 


X 


Rank 


S.D. 


Standard Enriched 


269 


12.0706 


1 


3.63 


4-21 


-2.1088 


jL 


3.77 


Standard Accel .-Geom. 


105 


16.4761 


5 


4.22 


5-26 


.1540 


5 


3.99 


Standard Accel .-Alg. 


25 


15.0000 


2 


3.79 


8-22 


-1.8366 


2 


4.09 


SHSG-Normal 


114 


16.3070 


4 


4.51 


0-27 


.1518 


4 


3.72 


SMSG-Accel. 


93 


17.8924 


6 


5.01 


6-31 


1.3046 


6 


4.30 


UICSM-8 


142 


15.5314 


3 


10.32 


4-30 


- .6503 


3 


4.09 


UICSM-7 


120 


19.6416 


7 


4.56 


9-31 


4.0342 


7 


4.05 


Total 


868 


15.481 




6.25 




- .076 




4.41 



^ Ranges reported for raw scores only. 

^ Program 3 includes only the one Standard Accelerated class which followed a 
second year algebra sequence. 
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Table 5-7 



Analysis of Variance of Raw Scores on ETS-II 
for Pupils in Seven^ Mathematics Programs at 
the End of Grede Sine. 



Source of 


Sums of 


Est. Mean 




Variance 


Squares d.f. 


Squares 


F 


Among Means 


5934. 70 6 


989.17 


30 . 53 V 


Within Groups 


27930.25 861 


32.40 




Total 


33864.95 867 








Scheffe Tests 






1 


2 3 4 


5 


6 7 


1. St. En. 


-4.4055^ -2.9294^ -4.2364^ 


a 

-5.8218V 


a a 

-3.4608V . 7 . 5710 V 


2. St. Acc.-Geom. 


- 




- 3 .I 655 V 


3. St. Acc.-Alg. 




ctf> 

CM 

a\ 

CO 

• 

CM 

1 


-4.6416V 


4. SMSG-Normal 




a 

-1.5854V 


-3.3346V 


5. SMSG-Accel. 






2.3610^ - 1 . 7492 V 


6 . UICSM -8 






- 4 . 1102 V 



7. UICSM-7 

a 

Standard vs. Contemporary = -3,8263^ 
Enriched vs. Accelerated “ -3.8466^ 



a Significant at or beyond the .05 level. 

V 

^ Program Z includes only the one Standard Accelerated class which followed a second 
year algebra sequence. 
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Table 5-8 



Analysis of Variance ofuResldual Scores on ETS-II 
for Pupils In Seven v Mathematics Programs 
at the End of Grade Nine, 



Source of 


Sums of 




Est. Mean 




Variance 


Squares 


d,f. 


Squares 


F 


Among Means 


3452.02 


6 


575.34 


36.87V 


Within Groups 


tma.ss 


861 


15;60 




Total 


1688S.87 


867 








Scheffe 


Tests 






1 


2 3 


4 


c 


6 7 


1. St. En. 


-2.2628^ 


-2.2606V 


-3.4134 V 


-1.4585V -6.1430V 


2. St. Acc.-Geom. 


-1.9906V 




-1.1506V 


-3.8802V 


3, St. Acc.-Alg. 




-1.9874V 


-3.1412V 


a 

-5.8708V 


4. SMSG-Normal 






-1.1526V 


-3.8824V 


5. SMSG-Acc. 








Q 3 

1.9549V -2.2796V 


6. UXCS^^•8 








-4.6845V 


7. UICSM-7 











a 

Standard vs. Contecq)orary » t»2«6295^ 
Enriched vs. Accelerated « «2.4693v 



Significant at or beyond the ,05 level. 

Program 3 Includes only the one Standard Accelerated class which followed a second 
year algebra sequence. 
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ETS«»II Sub«test Analyses Raw Scores # The six sub-tests of the 
Mathematics Achiovement Test (ETS-n) were unequal in number of items© 

Sub-test III (SMSG-Nomal), Sub-test IV (SM3G-Accelerated) and Sub-test VI 
(UICSM-7) each contained six items j Sub-test I (Standard Enriched) and 
Sub-test V (UICSM-8) contained seven items and Sub-test II (Standard Acceler- 
ated) contained eight items© Thus, the means across sub-tests could not be 
compared directly to each other© Mean per cent of items passed was, therefore, 
recorded on Table The cell representing the mean of each group on its 

"own" sub-test is designated by ^© 

CJhecking down the columns of Table 5-9, Standard Accelerated, SMSG- 
Normal, and both UICSM programs exceeded all other programs on their "own" 
sub-test score© The Standard Enriched classes were out-scored on their own 
material by all but Standard Accelerated while SMSG-Accelerated fell below 
both Standard Accelerated and UICS1^7 on its "ovm" sub-test# 

Ghscking across the rows, SEBG»^ormal and each of the UICSM programs 
passed the highest per cent of items on their "own" sub->tests, idiile the 
other three programs did better on sub-tests derived from programs other 
than their own* Standard Ehriched did best on the SMSG-4^ormal sub-test; 
Standard Accelerated did best on the UICSM-7 sub-test; and SMSG-Accelerated 
received its highest per cent passed on the SMSG-Normal sub-test© Adding 
ranks across rows found Standard Ehriched at the bottom of the rank order 
with the lowest sum of ranks (11), SMSG-Accelerated and UICSM-7 with the 
highest (28 and 27, respectively), and Standard Accelerated and UICSM-8 in the 
middle (19 and 18, respectively)© 

A series of one-way analyses of variance of the si'c sub-tests across the 
six programs yielded significant F ratios in every instance© (See Tables 
D-Ua throu^ D-Uf, Appendix D)© 
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On Sub-test I (Standard Enriched) Si'iSG-Accelerated scored significantly 
higher than either of the standard programs and UICSM-7 exceeded Standard 
Accelerated* The contemporary cluster had a significantly higher mean thai> 
the standard one, but the accelerated and enriched cluster did not differ 
significantly from each other (See Table D4ia, Appendix D)o 

On its ”own“ Sub-test II, Standard Accelerated scored significantly above 
all but UICSM-7 (which also followed a geometry sequence)* UICSM-7 also 
exceeded Standard Enriched, both SMSG programs and UICSM-8, while SMSG- 
Accelerated scored significantly above Standard Enriched and UICSM-8. The mean 
of the accelerated cluster was significantly higher than the mean of the 
enriched^ the standard and contemporary clusters did not differ significantly* 
(See Table D4ib, Appendix D)* 

Qi its "own’* Sub-test III, SMSG-Normal scored significantly higher than 
both standard and both UICSM programs, as did Sl'BG-Accelerated* Standard 
Enriched exceeded Standard Accelerated* The enriched cluster scored signifi- 
cantly higher than the accelerated one; the contemporary cluster exceeded the 
standard one* On this sub-test, most programs scored higher than on any other 
of the sub-tests. (See Table D-i^c, Appendix D). 

On its Sub-test IV, SMSG-Accelerated did significantly better than Standard 
Qiriched and UICSM-8, but not than the other programs* Both Standard Accel- 
erated and UICSM-7 scored significantly higher than Standard Enriched, SMSG- 
Normal, and UICSM-8; and SMSG-Normal exceeded Standard Enriched* The acceler- 
ated cluster surpassed the eri*'iched, and the contemporary did better than the 
standard* (See Table iHd, Appendix D). 

On Sub-test V, UICSM-8 dealt more effectively with its "own" content than 

the two standard programs and UICSM-7o In fact, each of the four contemporaiy 

programs scored significantly higher than each of the standard ones* As expected, 

the contemporaiy cluster exceeded the standard one, and the accelerated scored 

above the enriched. (See Table D-J+e, Appendix D)* 

ITO 



Cn Sub-»test VI, 13 of the possible 15 contrasts were significant# 

UICSM-7, from whose content the sub-test was developed, scored significantly 
higher than each of the other five programs; Standard Accelerated exceeded 
each of the remaining four. Both SMSG-programs did better than UICSM-8 and 
Standard Enriched# Both cluster contrasts were significant in favor of the 
accelerated and the contemporary, respectively# 

Summaiy:Sub-test Raw Scores# The analyses of raw sub-test scores found 
that four of the six programs received higher mean scores on their own sub-test 
than did any other program# However, Standard Enriched and SMSG-Normal dealt 
somewhat less effectively with their own material than did other programs to 
which the material had not been directly taught# Three of the programs - 
SMSG-Normal and the UICSMs - passed the greatest proportion of items on their 
own sub-test, while the remaining three did better, on sub-tests derived frcm 
the material of other programs# Ercmi the average per cent of items passed by 
all groups on each sub-test, number HI (SMSG-Normal) appeared to be the 
easiest (better than half the items were passed, on the average) and number II 
(standard Accelerated) the most difficult# (About a third of the itens were 
passed, on the average.) 

The analyses of variance for each sub-test across programs yielded signi- 
ficant F ratios# Of the 90 possible contrasts between pairs of means, 50 were 
significant. Of the 18 times that UICSM^7 differed significantly from some 
other program 15 favored UICSM-7; whereas in 18 of the 19 significant contrasts 
in which Standard Enriched figured, it fell significantly below the other 
programs# Standard Accelerated fell significantly below other programs in 9 
contrasts and scored significantly above the others in 10; SMSG-Normal was 
significantly higher in 9 cases, lower in 6# SMSG— Accelerated figured signi- 
ficantly in Ih contrasts of which 12 were in its favor; while of the 15 inv-slv- 
ing UICSMS, 12 favored some other program# 

Ih comparisons between the accelerated and enric'* ad programs, the accel— 



o 



era ted cluster scored significantly higher than the enriched on sub -tests II 
(standard Accelerated), IV (SMSG-Accelerated), V (UICSM-8) and VI (UICSM-T); 
in other words, on all four suh-tests derived from the material of the 
accelerated programs* On Sub-test HI (SMSG-Normal), the enriched cluster 
scored significantly hi^er than the acceleirated one. On Sub-test I (standard 
Enilched), there were no significant differences due to pace. 

Comparisons between the standard and the contemporary program clusters 
found the latter significantly higher on five of the sub-tests (l, HI, IV, 

V, VI) and not significantly different on Sub-test II. Thus the contenrporaiy 
programs exceeded the standard ones not only on the sub-tests derived from 
contemporary content, but also on the standard material of Sub-test I* 

ETS-H Sub-test Analyses: - Residual Scores. VJhen the raw scores were 
regressed on the seven independent variables and the effects of ability and 
attitudes toward mathematics partially controlled, there were few changes in 
the rank order of the programs on each of the sub-tests* (See Table 5-10 )• 
SMSG-Normal and both UICSM programs retained top rank on their own sub -test. 
Standard Accelerated, however, which had ranked highest on its own material 
when raw scores were considered, was now exceeded by UICSM-7* Inspecting the 
rows. Standard Accelerated, SMSG-Normal and both UICSM programs achieved their 
highest scores on their own sub-tests, but Standard Enriched and SI^G- 
Accelerated did better with content from programs other than their own. 
Standard Enriched scored at or above expectation only on sub-test IH (SMSG- 
Normal), while UICSM-7 fell below e:q)ectation only once, on the same sub -test. 

One-way analyses of variance of program residual scores on each of the 
sub-tests yielded significant F ratios. However, the number of significant 
contrasts dropped substantially. Only 38 of the possible 90 contrasts reached 
significance as against 50 the raw scoare contrasts. 
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OR the Standard Eiiriched Sub-test I, SMSQ-Accelerated exceeded Standard 
Accelerated* None of the other contrasts, either between program or cluster 
means reached significance* (See Table D^a, Appendix D)^ 

On its “own" Sub-test n. Standard Accelerated scored significantly higher 
than all but UICSM— 7, while the latter exceeded each of the other five prograroso 
Thus, when the groups were equated on ability, the classes which studied the 
UICSM version of gecraetiy coped more effectively with the standard geometry 
content than the standard group, a fact not found in the raw score analyseso 
The standard and contemporary clusters did not differ significantly frcra each 
others the accelerated scored significantly above the enriched* (See Table D-Sb^ 
Appendix D)o 

On its “own** Sub-test III, SMSG-Noimal scored significantly higher than 
all programs except SMSG-Accelerated, and the latter exceeded Standard 
Accelerated and UIGSM-7« Standard Qiriched also scored significantly hi^er 
than UICSM-7* There was no significant difference on the supposedly contem- 
porary content of this sub-test between the standard and contemporary cluster* 
But, as in the raw score contrasts, thxs was the only sub— test on which the 
enriched cluster scored significantly hi^er than the accelerated* (See Table 
D-5 c, Appendix D)* 

Qi the SMSG-Accelerated Sub-test IV, UICSM-7 scored significantly higher 
than four of the remaining five programs* Only when contrasted with £J!SG- 
Accelerated, from whose program the sub-test was derived, did UICSM-7 fail to 
show superiority* SfBG-Accelerated as well as Standard Accelerated scored 
significantly hi^er than Standard IRriched* Both cluster contrasts reached 
significance: accelerated exceeded enriched and contemporary scored above 
standard* (See Table D-^d, Appendix D)* 

its »»own»* Sub-test 7, UICSM-8 differed significantly from the two 
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standard programs^ as did each of the other three contemporary programs) and 
also from UICSM-7* In fact, each of the ‘'modem*' programs scored above 
expectation on this sub -test and only in the comparison between the two 
UICSM programs did one do significantly better than any other* Kie 
accelerated and contemporary program clusters had significantly higher means 
than the enriched and standard clusters, respectively. (See Table D-5e^ App* D). 

On the UICSM-7 Sub-test VI, the only contrasts which remained significant 
after regression were those between UICSM-7 and each of the other programs 
end the one between Standard Accelerated and Standard Enriched, remaining 
seven contrasts, which reached significance when raw score means were compared, 
were no longer significant in the residual comparisons. But while UICSM-7 
exceeded all others on the standard as well as the contemporary geometry 
content, the Standard Accelerated program, which also studied geometry, 
exceeded only the consistently low Standard Enriched on the contemporary 
geometry material of this sub-test. (See Table D-5^ Appendix D)» 

Summary! Sub-test Residuals . The regr*ession of sub-test scores had the 
effect of generally raising the scores of the two UICSM programs and lowering 
those of SMSG-Normal. Standard Enriched retained its low position, failing 
to reach expectation on five of the six sub-tests, including its own. SMSG- 
Normal, and UICSM-8 scored lielow expectation on four of the six sub-tests -- 
the former achieved a positive r*esidual mean score only on its own (ill) and 
the UICS!-8 (v) sub-tests, while the latter attained or exceeded e:^ctation 
on Standard Enriched (l) and its own (V). 

Standard Accelerated exceedf,d expectaion on the two geometry sub -tests, 
its own and UICSM-7* s as well as on the material derived from the SMSG- 
Accelerated content. SMSG-Accclerated fell below expectation only on the two 



geometiy sub-tests. In general, applying knowledge derived from some kind of 
algebra sequence to solving geometry problems and vice versa, seemed most 
difficult for all groups. 

On four of the six sub-tests (two based on algebra, two on geometry) the 
accelerated programs exceeded the enriched and only on the SMSG-Noimal sub- 
test did the enriched cluster score significantly higher. On the Standard 
Enriched sub -test, the contrast by pace of study was not significant. 

Contrasts by the approach to mathematics (standard vs. contemporary) 
yielded significant differences only on the three sub -tests derived from the 
courses of study of the three contemporary, accelerated pregrams (UICSI-7, 
UICSM-8 and SMSG-Acceleieted). In each case, the significant difference favored 
the contemporary program cluster. 

When the 38 significant contrasts between program means were considered, 
UICSM-7 exceeded other programs I 6 times and fell below in only h comparisons; 
Standard Enriched, on the other hand, did better only once, and less well 
12 times. SMSG-Normal and SMSG-Accelerated exceeded contrasting programs 
6 times. The former scored lower in k contrasts, the latter in 3* Standard 
Accelerated scored higher 6 times, lower 10 times while UICSM-8, which only 
figured in eight significant contrasts, exceeded the comparison program three 
times, and fell below 5 tic^s. On the basis of these observations the UICSM-7 
program was most apt to score sigiificantly above all others while Standard 
Enriched was most apt to score below the contrasting program. The other four 
programs showed mixed patterns, with the two SMSG programs somewhat more apt to 
be higher than lower, while UICSM-8 and Standard Accelerated more apt to seora 
below than above contrasted programs. 
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latercorrelations Among Sub^tests* The extent of independence of the 



six sub-tests can be seen from Table D-9 in Appendix D. The lowest correla- 
> 

tion GOOSS) was between the sub -test derived from the Standard Accelerated 
program which studied geometry and the SMSG-Normal program which dealt with 
contemporary elementary algebra. The highest correlation (.4388) was between 
the two geometry sub-tests — II (Standard Accelerated) and VI (UICSM-7). 
Sub-test II and IV (SI4SG-Accelerated) had a correlation of .3870 and IV 
correlated .35^8 with VI. There was apparently more common material among 
these three sub -tests than among any of the others. The average of the 
fifteen correlations was approximately .20 which, while significantly differ- 
ent from zero is, nonetheless, small; accounting for about of the variance. 

It is interesting to note that the lowest correlations (an average of 
about .13) were with Sub-test HI (S5©G-Normal), while the average correlation 
with Sub-test VI (UICSM-7) was about twice as great (.26). The intercorrela- 
tions among the four contemporary sub-tests wezre, generally, smaller (about 
.19) than those between the contemporary and the standard sub-tests (about 
.26), while the two standard programs had. a correlation just under .13* The 
four sub-tests based on the content of the accelerated programs had an average 
correlation of .27 while the sub-tests developed from the two enriched programs 
had a correlation of .18. 

The relationships between the sub -tests and the seven independent 
variables were small. Mathematical ability, as measured by the STEP Test 
showed consistently hi^er correlations with the sub-tests than any other of 
the independent variables. But End of Grade Six Mathematics scores showed a 
variable relationship to the several sub-tests. The correlation of STEP 
Math with the Standard Accelerated sub-test was .32; with UICSM-7, .29l 
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with UICSM-8, 28; with SMSG-Aecelerated, .26; with SMSG-Normal.-, .19; and with 
Standard Enriched^ .17. Thus, 6th grade mathematical ability appeared to 
explain a somewhat larger poidjion of the variance of the aub-tests designed 
for the accelerated programs than of those designed for the enriched programs. 

Within Program Analyses. 

5br each of the tests and for the Teacher-Made Tests analyses were 
performed by classes within each program to determine the degree to which 
classes differed in their developed mathematical ability, their cross-program 
achievement and their achievement on tests specific to their progi?am. 

ETS-I - Baw Scores. The spread of class scores imrled considerably from 
program to program, but the within group variances were fairly consistent, 
ranging from a hig^ of 19 to a low of 15* The variance attributable to class 
differences, however, ranged from 8l in the UICSM-7 pri’jgram to 17 in the 
Standard Accelerated. Each of these two programs wac-. composed of five classes. 
(See Tables 5-U to to 9*°l6a )o 

The maximum discrepancy between class means ranged from 2*3 and 2.4 in 
Standard Accelerated and SHSG-Accelerated, respectively, to 4.2 In each of the 
UICSM programs. For Standard Enriched the difference between highest and 
lowest class mean was 4.0; for SMSG-Eormal it was 3 •9* ^ no program did the 
maximum class difference exceed the difference between hipest and lowest 
program means (See Table 5*>3)« 

ibur of the six analyses of variance across classes within programs 
yielded significant F ratios: Standard Enriched, SMSG-lk)xmal and both UICSM* s. 
In general, classroom variability was considerably lower than had been observed 
in grade ei^t. 

EIS-I Residual Scores. When the residual scores were analysed (See 




Tables 5-17 to 5-22 and 5-17a to 5-22a) Intra-program class varlabiUty was 
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Table 5-H 



Means, Ranks and Standard Deidations of ETS»I Raw Scores 
for Classes in the Standard Enriched Program 
at the End of Grade Nine 



Class 


Mean 


Rank 


S.D. 


1 


17.39 


10 


4.48 


2 


14.86 


6 


4.64 


3 


lk.k2 


2 


4.73 


k 


16.54 


9 


4.59 


5 


13.44 


1 


3.50 


6 


16.43 


8 


5.21 


7 


17.48 


11 


4.69 


6 


14.77 


5 


3.62 


. 9 


15.84 


7 


3.72 


10 


l•^.53 


3 


3.89 


11 


i4.70 


k 


2.58 


Total 


15.39 


«• 


4.29 



Table $*» 31a 



Analysis of Variance of ETS«I Raw Scores 
for Classes in the Standard Enriched Program 
at the End of Grade Nine 



SOURCE OP 
VARIANCE 


SUMS OF 
SQUARES 


d.f. 


EST. MEAN 
SQUARES 


F 


Among Means 


4i4.30 


10 


41.43 


2.25 ^ 


Vttthin Gjy'ups 


4745.50 


258 


18 .40 




TOTAL 


5159.80 


268 







Significant at the .05 level 
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Tatle 5-12 



Means, Ranks and Standard Deviations of ETS-I Rav Scores 
for Classes in the Standard Accelerated Program ^ 
at the End of Grade Nine 



Class 


Mean 


Rank 


S.D. 


1 


16.86 


k 


4.16 


2 


16.30 


2 


X 3 . 5 T 


3 


X 5.95 


1 


3.04 


k 


16.8a 


3 


" 5.05 


5 


18„29 


5 


3.58 


Total 


16.85 


mm 


3.96 



Vj' The class which followed an algebra sequence was excluded. 



Table 5- 12a 

Analysis of Variance of ETS-I Raw Scores 
for Classes in the Standard Accelerated Program 
at the End of Grade Nine 



SOURCE OP 
VARIANCE 


SUMS OF 
SQUARES 


d.f. 


EST. MEAN 
SQUARES 


P 


Among Means 


66.28 


k 


i 6.5T 


1.06 


Within Groups 


1565.28 


100 


15.65 




TOTAL 


1631.56 


lOi^ 







( 0 > 






Table 5^13 

Means, Ranks and Standard Deviations of ETS-I Raw Scores 
for Classes in the SMSG - Normal Program 
at the End of Grade Nine 



Class 


Mean 


Rank 


S.D> 


1 


18 *83 


4 


4.18 


2 


18.59 


2 


h.l 7 


3 


15.36 


1 


3.53 


U 


19.33 


5 


3.39 


5 


18. t6 


3 


k,hO 


Total 


18.25 




3.91 



Table 5 - 13 a 

-Analysis of Variance of ETS-I Raw Scores 
for Classes in the SMSG - Normal Program 
at the End of Grade Nine 



SOORCE OF 
VAEIAHCE 


SUMS OP 
SQUARES 


d.f. 


ESI. MEAN 
SCKJABES 


P 


-Among ^ans 


234. ii). 


h 


58.53 


3.82 ^ 


Within Groups 


1668.99 


109 


15.31 




TOTAL 


1903.13 


113 







Significant at or beyond the . 0 ^ level 
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Table 5-1^ 



Means, Ranks and Standard Deviations of ETS-I Raw Scores 
for Classes in the SMSG - Accelerated Prog 3 ?am 
at the End of Grade Nine 



Class 


Mean 


Rank 


S.D. 


1 


20^34 


3 


3.52 


2 


19.80 


2 


4.76 


3 


20.52 


k 


4.25 


k 


18. or 


1 


4.87 


Total 


19.58 




4.38 



Table 5- 





Analysis of Variance of ETS-I Raw Scores 
for Classes in the SMSG - Accelerated Program 
at the End of Grade Nine 




SOURCE OP 
VARTANCE 


SUMS OF 
SQUARES 


d.f, 


EST. MEAN 
. SQUARES 


P 


Among Means 


91.80 


3 


30.60 


1.60 


Within Groups 


1706.85 


89 


19.18 




TOTAL 


1798.65 


92 
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liable 5-15 



Means^ Kjnks and Standard Deviations of ETS-I Ray Scores 
for Classes in the UICSM -8 Program 
at the End of Grade Wine 



Class 


Mean 


Rank 


S.D. 


1 


IT.JJO 


3 


4.44 


2 


14.76 


1 


3.59 


3 


18.95 


6 


4.94 


h 


18.45 


h 


3.20 


5 


17 . 4 t 


2 


3*66 


6 


Id .66 


5 


3.45 


Total 


17.69 




3.89 



Table 5 - 15 a 

Analysis of Variance of ETS-I Raw Scores 
for Classes in the Progi-am 





at the End 


of Grade Nine 






SOURCE OF 
VARIANCE 


SUMS OP 
SQUARES 


d.f. 


EST. MEAN 
SQUARES 


P 


Among Means 


249.25 


5 


49.85 


3.29 $ 


Within Gix)ups 


2061.12 


136 


15.16 




TOTAL 


2310.37 


l 4 l 







^ Significant at or beyond the ,05 level 
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Table 5-16 



Means, Ranks and Standard Deviations of ETS-I Raw Scores 
for Classes in the UICSM-7 Program” 
at the End of Grade Nine 



Class 


Mean 


Rank 


S.D. 


1 


15.09 


2 


3.39 


2 


18.96 


5 


3.56 


3 


14.75 


1 


4.37 


4 


18.15 


4 


3.88 


5 


lT.o 4 


3 


4.05 


Total 


16.84 




3.88 



Table 5-l6a 

Analysis of Variance of ETS-I Raw Scores 





for Classes in the UICSM-T Program 
at !:he End of Grade Nine 




SOUBCE OF 
VABIAHCE 


SUMS OP 
SQUARES 


EST. MEAH 

d.f. SQQABES 


P 


Among Means 


322.35 


4 80.59 


5.36 a 


Within Groiiips 


1727.64 


115 15.02 




TOTAL 


2049.99 


119 





V Significant at or beyond the ,05 level 
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(Cable 5-17 



Means, Ranks and Standard Deviations of ETS-I Residual Scores 
for Classes in the Standard Enriched Program 
at the End of Grade Nine 



Class 


Mean 


Rank 


S.D. 


1 


1.3178 


11 


4.44 


r 2 


0.7206 


10 


3.74 


3 


-1.0771 


4 


3.63 


k 


-0.2593 


7 


3.54 


5 


-2.5712 


1 


2.88 


6 


-0.7569 


6 


4.50 


7 


0.3680 


9 


4.00 


8 


-1.4706 


2 


3.43 


9 


-0.0476 


8 


3.56 


10 


-1.3403 


3 


3.48 


11 


-0.8 o 42 


5 


2.32 


Total 


-0.524 




3«66 



Table 5- 17a 

Analysis of Variance of ETS-I Residual Scores 
for Classes in the Standard finriched Program 
at the End of Grade Nine 



SOURCE OP 
VAEIAKCE 


SUMS OP 
SQUARES 


d.f. 


ESC. MEAN 
SQUARES 


P 


Among Means 


307.te 


10 


30.74 


2.30 0 


Within. Groups 


3450.31 


258 


13.37 




TOTAL 


3757.73 


268 







Significant at or beyond the ,05 level 
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Table 5-18 



Means, Ranks and Standard Deviations o f ETS-l Residual Scores 
for Classes in the Standard Accelerated Program 
at the End of Grade Nine 



Class 


Mean 


Rank 


S,D. 


1 


- 1.0492 


3 


3.76 


2 


-1.0862 


2 


3.68 


3 


-2.3515 


1 


3.53 


k 


-0.3801 


5 


2.88 


5 


-0.5744 


k 


3.11 


Total 


-I.066 


mm «. 





Table 5-l8a 

Analysis of Variance of ETS~I Residual Scores 
for Classes in the Standard "Accelerated Program 
at the End of Grade Nine 



SOURCE OF 
VARIANCE 


StJMS OP 
SQtJARSS 


d.f. 


EST. MEAN 
SQUARES 


F 


Among Means 


52 .h 3 


4 


13.11 


1.13 


Within Groups 


1156.00 


100 


11.56 




TOTAL 


1208.43 


104 







Table 5-19 



Means, Ranks and Standard Deviations of ETS«I Residml Scores 
for Classes in the SMSCr - Noimal J*rograiii 
at the End of Grade Nine 



Class 


Mean 


Rank 


SmPm 


1 


1.0851* 


k 


3.62 


2 


1.5703 


5 


3.21 


3 


-1.2380 


1 


3.3^^ 


k 


0.296k 


3 


2.71 


5 


0.0866 


2 


3.71 


Total 


0.282 


mm 


3.31 





Table 5-19a 






Analysis of Variance of ETS-I Residual Scores 
for Classes in the QiSG - Normal Program 
at the End of Grade Nine 


SOURCE OP 
VARIANCE 


sous OF 
SQUAIiES 


d.f. 


EST. MEAN 
SQUARES P 


Among Means 


92.92 


h 


23.23 2.12 


Within Groups 


1191.75 


109 


10.03 


TOTAL 


1287.67 


113 





OJable 5-20 

Means, Ranks and Standard Deviations of ETS~I Residual Scores 
for Classes in the SMSG - Accelerated Program 
at the End of Grade Nine 



Class 


Mean 


Rank 


S.D. 


1 


2.1736 


k 


3.78 


2 


i.'» 7 r 9 


3 


3.98 


3 


1 . 1 H 29 


2 


4.21 


k 


O.U96I 


1 


4.03 


Total 


1.365 




4.00 



Table 5- 20a 





Analysis of Variance of ETS-I Residual Scores 
for Classes in the SMSG - Accelerated Program 
at the End of Grade Nine 


SOURCE OP 
VARIANCE 


SUMS OP 
SgiARES 


d.f. 


EST. MEAN 
SQUARES P 


Among Means 


37.03 


3 


12.35 0.77 


Within Groups 


1420.90 


89 


15.97 


TOTAL 


1457.93 


92 





ailable 5-21 



Means, Ranks and Standard Deviations o f gCS-1 R esidual Scores 
for Classes in the UICSM-8 Program 
at the End of Grade Nine 



Class 


Mean 


Rank 




1 


o.mi 


2 




2 


-0.1196 


1 


3-07 


3 


l.275k 


5 


3.8T 


h 


1.4900 


6 


3.16 


5 


0.7364 


3 


3.'tT 


6 


1.216t 


h 


2.97 


Total 


0.773 




3.3^ 



OSahle 5-21a 

Analysis of Variance of EgS«I R esidual Scores 
for Classes in the UICSM-8 Program 
at the End of Grade Nine 



SOURCE OP 
VARIANCE 


SUMS OP 
SQUARES 


Among Means 


48.75 


Within Groups 


1517.59 


TOTAL 


1566.34 



a.f. 


EST« MEAN 
SQUARES 


P 


5 


9.75 


0.87 


136 


U.16 




l4l 
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Table 5-22 



. ^ 

ERIC 



Means, Bmks and Standard Deviations of ETS>I Residued Score* 
for Classes in the UICSK -7 Progrma 
at the Ehd of Grade Nine 



Class 


Mean 


Rank 


3 .D. 


1 


-0.8359 


2 


2.75 


2 


0.6788 


5 


2.62 


3 


-2.0533 


1 


3.50 


h 


0.6082 


4 


3.52 


5 


-0.0690 


3 


3 . 6 ? 


Total 


-0.310 


— 


3.26 


XstUe 5 .S 2 a 



Analysis of Variance o f Besidual Scores 
for Classes in the"trRSf -7 Program 
at the Ehd of Grade Nine 



SOUBCE OF 
VABIANCE 


SUMS OF 
SQUARES 


d.f. 


E 3 T. MBAS 
SQUARES 


F 


Among Means 


125.67 


4 


31.42 


2.95 y 


fHLthin Groups 


1223.09 


115 


10.64 




TCKDAL 


13 <* 8.76 


119 







Significant at or beyond the .05 level. 
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considerably reduced. Only two of the six analyses of variance (Standard 
Accelerated and U2CSM-7) yielded significant P ratios, and, in both cases, 
they were minimal. The difference between highest and lowest class means 
decreased somewhat, ranging from 3*8 in the Standard Enriched program to 1.4 
in the UICSM-8 program. Regression, apparently, tended to decrease inter- 
class differences most in the two UICSM programs, especially UICSM-8, and 
least in Standard Eijriched. In general, when individual differences were 
partially controlled, classes within programs differed minimally. The 
differences observed in earlier years were considerably greater, suggesting 
that the effects of the teacher, class interaction or other variables not 
controlled in this study had less influence on pupil performance in grade 
nine than they had exerted earlier. 

ETS-U - Raw Scores . Scores on the Ifa thematic s Achievement Test ( ETS-II ) 
varied somewhat more from class to class within programs than did the scores 
on the Developed Mathematical Abilities Test ( ETS-l) . The greatest hi^-low 
class mean difference (4.6) was observed in the SMSG-Accelerated program; the 
smallest (3*l) in the SMSCr-Normal program. In no case were the differences 
between highest and lowest class within a program as great as the difference 
between highest and lowest program, a difference of 7*6. The variances among 
classes ranged from 129 «1 in the SMSG-Accelerated program where the within 
group variance was also the highest (21.6) to 37*2 in the Standard Enriched, 
where the within group variance was also the lowest (12 .2). (See Tables 
5-23 - 5-28). 

All six of the within program analyses of variance yielded significant 
F ratios. (See Tables 5-23a - 5-28a.) 

FT3-II - Residual Scores . When individual pupil differences were partially 
controlled, inter-class variability decreased considerably in the four contem- 

o 

ERIC 
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Table 5-23 



Me6ns, Ranks and Standard Deviations of ETS»II R av Scores 
for Classes in the Standard Enriched Program 
at the End of Grade Nine 



Class 


Kean 


Rank 


S.D. 


1 


14.00 


11 


3.36 


2 


12.14 


6 


3.16 


3 


12.47 


T 


3.02 


k 


13.36 


10 


3.26 


5 


12.93 


9 


3.78 


6 


■9.91 


1 


3.72 


T 


12.56 


8 


4.45 


8 


11.23 


5 


3.64 


9 


11.21 


h 


3.58 


10 


11.06 


3 


3.94 


11 


10.40 


2 


2.37 


Total 


12.07 




3.50 



Table 5- 23 a 

Analysis of Variance of ETS-II Raw Scores 
for Classes in the Standard Enriched Program 
at the 5 hd of Grade Nine 



SOURCE OF 
VARIANCE 


SUMS OF 
SQUARES 


d.f. 


EST. MEAN 
SQOARES 


P 


Among Means 


371.71 


10 


37.17 


1 a 
3 .o 4 V 


Within Groups 


3157.95 


258 


12.24 




TOTAL 


3529.66 


268 







9 Significant at or beyond the «05 level 
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Table 5-2^^ 



Means, I^anks and Standard Deviations of ETS-II Raw Scores 
for Classes in the Standard Acceleia'feed Program ^ 
at the End of Grade Nine 



Class 


Mean 


Rank 


S.D. 


i 


1T.33 


k 


lf.85 


2 


15.15 


2 


4.04 


3 


lli-.Tl 


1 


3.05 


h 


18.00 


3 


3.90 


3 


1T.05 


3 


4.4o 


Total 


16.1)8 




4.09 



V The Class which followed an algebra sequence was excluded 



Table 5- 

Analysis of Variance o.f ETS«II Raw Scores 
for Classes in the Standard Accelerated Program 





at the End 


Of Grade Wine 






SOURCE OF 


SUMS OF 




EST. MEAN 




VARIANCE 


SQUARES 


d.f. 


SqUARES 


F 


Among Means 


173.74 


4 


43.43 


2.60 V 


Nithin Groups 


1674.46 


100 


16.75 




TOTAL 


1848.20 


104 







V Significant at or beyond the .05 level 
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Table 5- 25 



Means, Ranks and Standard Deviations of ETS>H Rav Scores 
for Classes in the SMSG - Noiroal Program 
at the End of Grade Nine 



Class 


Mean 


Rank 


S,D. 


1 


16.65 


3 


3.72 


2 


14.18 


1 


4 . 4 l 


3 


15.23 


2 


3.82 


h 


ir.83 


5 


5.03 


5 


IT.28 


k 


3.26 


Total 


16.46 


M mm 


4.14 



Table 5- 25a 

Analysis of Variance of ETS»H Rav Scores 





for Classes in the SMSG - Noxioal Program 
at the End of Grade Nine 




SOORCE OF 
VimiANCB 


SUMS OP 
SQUARES 


d.f. 


ES 7 . HEAR 
SQUARES 


P 


Among Means 


196.19 


h 


49.05 


2.86^ 


Within Groups 


1868.10 


109 


17.14 




TOTAL 


2064.29 


113 







Significant at or beyond the .05 level 



<o 



Table 5-26 



Means, Ranke and Standard Deviations of £TS»II R av Scores 
for Classes in the SMSG - Accelerated Program 
at the End of Grade Nine 



Class 


Jean 


Rank 


S.P. 


1 


19.12 


2 


4.19 


2 


19.20 


3 


5.13 


3 


19.29 


k 


4.4l 


k 


14.70 


1 


4^87 


Ototal 


17.89 


m m 


4.65 



T&ble 5-26a 

Analysis of Variance of ETS.U Raw Scores 
for Classes in the SMSG - Accelerated Program 





at the End 


of Grade Rine 






SODRCE OF 


SUMS OF 




EST. MSAN 




VABZANCE 


SQUARES 


dUf. 


SQUARES 


P 


Among Means 


387.17 


3 


129.06 


5.97 § 


Within Groiqss 


1923.76 


89 


21.62 




TOTAL 


2310.93 


92 







Significant at or beyond the .05 level 
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Table 5 - 27 



Means> Ranks and Standard Deviations of ETS-H Raw Scores 
for Classes in the UICSM -8 Program 
at the End of Grade Nine 



Class 


Mean 


Bank 


SjD. 


1 


llf ,88 


3 


3 * 9 ^ 


2 


10.67 


1 


3.10 


3 


16.37 


C 


3.83 


k 


14.50 


2 


^•93 


5 


15 .33 


5 


5.11 


6 


15.80 


k 


4.50 


!ibtal 


14.76 


«• M 


4.36 



0 ?ahle 

<Anailysis of Variance of Raw Scores 

for Classes in the UICSM -8 Progzam 
at the End of Grade Nine 



SOOIiCE 0 ? 
ViffilASCE 


SUMS OF 
sugm^ 


d.f. 


ESI. MEAN 
SQUARES 


P 


ABX>ng Means 


464.47 


5 


92.89 


4 . 88 ^ 


^thln Grot^s 


2587.40 


i 36 


19.03 




loavut. 


3051.87 









y Significant at or heyond the .'05 level 
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Table 5-28 



Means^ Hanks and Standard Deviations of Raw Scores 

for Classes in the DICSM-7 Program 
at the End of Grade Nine 



Class 


Mean 


Rank 


S.D. 


1 


19.73 


3 


3M 


2 


20.87 


k 


4.86 


3 


17.50 


1 


4.85 


4 


21.30 


5 


4.4o 


5 


18.75 


2 


4.32 


Total 


19.66 




4.42 



Table 5- 28a 

Analysis of Variance o f EPS~H Hav Scores 
for Classes in the UICSM-7 i*rogram 
at the End of Grade Nine 



SOURCE OP 
VARIANCE 


SUMS OF 
SQWBES 


d.f. 


ESI. HBAH 
SQUARES 


P 


Among Means 


237.89 


4 


59.47 


3.05 V 


Within Groups 


2243.10 


115 


19.51 




TOTAL 


2480.99 


119 







^ Significant at or beyond the .05 level 
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poraiy programs. Increased in the Standard Ehriched and remained virtually 
unchanged in the Standard Accelerated. (See Sables 5-29 -5-34 and 5-29a -5- 
34a.) Differences between hi^st and lowest class means followed a similar 
pattern. It appeared as if controlling for a sizable portion of pupil 
variability increased the effects of teacher and classroom factors in the 
Standard Ehriched program but decreased them in the conteo^raxy programs. 
Within group variability remained unchanged in the Standard Enriched program, 
but as es^cted, decreased in the five other programs. 

Of the six within program analyses of variance, only three yielded 
significant P ratios. SMSG-Normal and the two UICSM programs did not 
demonstrate any significant inter-class differences. 

At the end of grade nine the range of class achievement within programs 
as measured by E!PS-II^ was generally smaller than it had been in the prior 
years. It is possible that all of the teachers became more comfortable in 
teaching the material or that teachers who teach ninth grade mathematics, 
whether in the junior hi£^ school or in the senior high school, are more 
uniformly competent than those assigned to the lower Junior hlg^ school grades. 

Relationship Between few and Residual Class Means on Each of the E!C3 Tests , 
llie degree to which class rank was affected by partially controlling for 
individual pi^il differences varied consideirably from program to program and 
from one test to the other (See Table 5-35)* Regression of ETS-I raw scores 
had the greatest effect on class rank order in the SMSO-Accelerated program 
and no effect whatever in the UICSM-7 program. The rank order corilations 
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Table 5-29 



Means, Ranks and Standard Deviations of ETS-H Residual Scores 
for Classes in the Standard Enriched' ' i^rogram 
at the End of Grade Nine 



Class 


Mean 


Rank 


S.D. 


1 


-0.1920 


11 


3.75 


2 


-. 3 i ^36 


10 


3*62 


3 


-1.3553 


7 


2*73 


k 


-O.TO57 


9 


3.22 


5 


-1.2586 


8 


3.26 


6 


- 5 .W 6 


1 


4.07 


7 


-2.9291 


6 


3.91 


8 


-3.Wt62 


3 


3.74 


9 


-2.9853 


k 


3.50 


10 


-2.9690 


5 


3.70 


11 


-3.IA90 


2 


3.20 


Tbtal 


-2.108 




3.50 



Table 5 - 29 a 

Analysis of Variance of ETS-H Residual Scores 
for Classes in the Standard Enriched Program 
at the Bid of Grade Nine 



SOURCE OP 
VARIANCE 


SUMS OF 
SQUARES 


d,f. 


ESX. MEAN 
SQUARES 


P 


Among Means 


645.02 


10 


64.50 


5 . 2 T 0 


Nithin Groups 


3155.06 


258 


12.23 




TOTAL 


3800.08 


268 







^ Significant at or beyond the *05 level 
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Ta\?le 5-30 



Means, Ranks and Standard Deviations of ETS-H Residiial Scoi^s 
for Classes in the Standard Accelerated Program 
at the End of Grade Nine 



Class 


Mean 


Bank 


S.D. 


1 


1.3034 


h 


4.37 


2 


-0.5327 


2 


3.96 


3 


-1.8204 


1 


'.86 


h 


1.6793 


5 


3.42 


5 


0.1354 


3 


4.46 


!Potal 


0.154 




3.86 



IDahle 5-30a 

Analysis of Variance o f EES-H Residual Scores 
for Classes in the Standard Accelerated Program 





at the End 


Of Grade Nine 






SOURCE OF 
VimiANCE 


SUMS OF 
SQUARES 


d.f. 


ESI. MEAN 
SQUARES 


P 


Among Means 


165.62 


k 


41.41 


2178 § 


Within Groups 


1488.47 


100 


14.88 




T02AL 


1654.09 


IQi^ 







Significant at or beyond the .05 level 



Oteble 5- 31 



Means, Ranks and Standard Deviations of ETS-II Residual Scores 
for Classes in the SMSG - Noznal Program 
at the End of Grade Nine 



Class 


Mean 


Rank 


S.D. 


1 


0.4172 


3 


3.15 


2 


-1.1859 


1 


3.57 


3 


0.0962 


2 


2.94 


k 


0.5378 


5 


4.90 


5 


0.4351 


k 


3.28 


Total 


0.151 




3.74 



T^hle 5*^ 31 bi 

Analysis of Vailance of ESIS-H Residxial Scores 
for Classes in the SMSg - Rormal Program 
at the End of Grade Nine 



SOORCE OF 
VAKUNCE 


SID 6 OF 
SQGARES 


d.f. 


EST. MEAN 
SgOARES 


F 


Among Means 


38.38 


k 


9.59 


0.68 


Vttthln Qroigps 


1527.76 


109 


14.02 




OJOTAL 


1566.14 


113 
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lEable 5- 32 



Means, Ranks and Standard Deviations of EK-H Residual Scores 
for Classes in the SMSO «• Acceleratefl 
at the End of Grade Nine 



Class 


Mean 


Rank 


S.D. 


1 


2.5559 


h 


4.09 


2 


2.5069 


3 


4.32 


3 


1.7706 


2 


4.31 


k 


-1.1069 


1 


3 .& 


Tbtal 


1.304 




4.06 



i&hle 5 ^ 2 a 

Analysis of Variance of EffiS-H Residual Scores 
for Classes in the SMSG -Accelerated Program 
at the End of Grade Nine 



SOBECE OP 
VABIAHCE 


SUMS OP 
SQBABKS 


d,f. 


ESI. MEAN 
SQQAESS 


P 


Among Means 


229.64 


3 


76.55 


4.640 


Within Groups 


1467.65 


89 


16.49 




OXXCAL 


1697.39 


92 







Significant at or ht'sj^nd the • 05 level 
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T^ble 5-33 



Means, Ranks and Standard Deviations of 3ETS-H Residual Scores 
for Classes in the UICSM-8 Program 
at the end of Grade Nine 



Class 


Mean 


Rank 


S.D. 


1 


-1.2361 


2 


3.15 


2 


- 2 .T 2 hl 


n 


3.30 


3 


0,088k 


5 


3.57 


k 


-0,918k 


3 


4.78 


5 


0.4711 


6 


4.82 


6 


0.0058 


h 


3.88 


Ototal 


-0.650 




4.02 



Ofehle 5-33a 





Analysis of Variance of ETS-H Residual Scores 
fbr Classes in the IlCcsm ~8 Program 
at the End of Grade Nine 


SOURCE OE 
VARIANCE 


SUMS OF 
SQUARES 


d.f. 


EST. MEAN 
SQUARES F 


i^K>ng Means 


159.34 


5 


31.87 1.97 


Within Groins 


2200.14 


136 


16.18 


TOTAL 


2359.48 


l4l 
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Table 5 - 3 lf 



Means, Ranks and Standard Deviations of ETS-H Residual Scores 
for Classes in the UICSM-.7 program 
at the End of Grade Nine 



Class 


Mean 


Rank 


S.D. 


1 


5.8243 


5 


3.60 


2 


4.1309 


3 


4.36 


3 


2.2523 


1 


4.21 


k 


5.1556 


k 


3.64 


5 


3.3706 


2 


3.96 : 


Total 


4.034 




3.96 



Table 5 - 3 ^ 

Analysis of Variance of Residual Scores 

for Classes in the UfCST-i-T Program 
at the End of Grade Nine 



SOURCE OP 
VARIANCE 


SUMS OP 
SQUARES 


d.f. 


EST. MSflN 
SQUARES 


F 


Among Means 


152.09 


k 


38.02 


2.43 


Within Groups 


1802.46 


115 


15.67 




TOTAL 


1954.55 


119 







T^ble 5-35 



Rank Order Correlations of Raw with Residual Class Means 
for Classes in Six Mathenatics Programs on ETS-I and 
on ETS-II at the End of Grade Nine 

Test 



ETS-I 



ETS-II 



1 

2 

3 

k 

5 

6 



Program 


-E 


Sd2 


R 


sa2 


R 


Standard Enriched 


11 


44 


.80 


30 


.86 


Standard Accelerated 


5 


6 


.70 


0 


1.00 


SMSG-Noxmal 


5 


14 


.60 


0 


1.00 


SMSG-Accelerated 


4 


7 


.30 


8 


.20 


UICSM-8 


6 


8 


.77 


4 


.88 


UICSM -7 


5 


0 


1.00 


6 


.70 



for these two programs were .30 and 1.00, re^ectively. Eor the remaining 
four programs, correlations ranged from .60 to .8o. 

Since the multiple R derived from the regression equations was somewhat 
larger for ETS-I (R= .5626) than for ETS-H (ih . 4716 ), the seven independent 
variables accounted for more of the variance of developed mathematical ability 
scores than of cross-content achievement scores. (See Table D-1, Appendix D). 
It would, therefore, be expected that regression of EQS-I scores would be more 
apt to raise or lower class status than regression of ETS-II scores and rank 
order correlations would thus be greater on ETS-II . This e:q?ectation was only 
partially confirmed. The mean correlation on ETS-I was .69 , on ETS-II it 
was . 77 * However, only four of the programs exhibited higher rank order 
correlations on ETS-H . The two programs which had the highest and lowest 
ETS-I rank order correlations showed lower correlations on ETS-H . SMSG- 
Accelerated went down from *30 to .20; UICSM -7 dropped from 1.00 to .70. 
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It would appear that the hl^ or low achieveioent of classes in the 

S 4 SG-Accelerated program was more dependent upon “variations in pupil ability 

than may ha“ve been true for the o“th0r programs* 

Belationship Between EIS-I and EIS-II Class Means * Rank order correla- 
* 

tions be“tween BIS-I and ii)!te-II raw score class meeins^ by program, “varied from 
*26 for Standard Enriched to *80 for each of the SMSG programs and UICSM-7* 
Standard Accelerated and UICSM-8 had correlations of *6o* (See T^ le 5 « 36 *) 



Table 5-36 

Rank Order Correlations Between ETS-I and ETS-II Class Means 
(Raw and Residual) for Classes in the Six Jfathematics 





Programs at the End of Grade Nine 

Scores 








Raw 






Residual 


Program 


-2L 


Ed2 


B 




R 


S“tandard Enriched 


n 


162- 


*26 


126 


v 43 


Standard Accelerated 5 


8 


*60 


2 


.90 


SMSG-Nomal 


5 


4 


*80 




-*30 


SSSG-AcceXcr&'ted 


k 


2 


*80 


0 


1*00 


OICSM-8 


6 


15 


060 


18 


.49 


OICSM-7 


5 


4 


*80 


14 


.30 



In three of the four contemporary programs classes which showed a rela- 
tively high le“vel of developed mathematical abili“by generally also scored 
high on cross-content achievement and vice versa* In the Standard Enriched 
program however, there was far less relationship between class means on the 
two tests* When the scores were regressed on the seven independent variables, 

rank-order correlations decreased markedly in SMSG-Noranl and UICSM-7 and to 
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a lesser degree in UlC^- 8 . But for Standard Enriched, Standard Accelerated 
and aiSG-Accelerated, correlations increased. The mean rank order correlation 
between the two EK tests on raw scoares was approximately . 58 , on residuals, 
about .^ 5 . 

Teacher-Made Tests (TMT ) . The tests constructed by the teachers and 
consultants were intended to measure the content covered by the several 
classes in each of the programs. Since the instructions to teachers of 
accelerated courses was to ”go as fast and as far as the class appears 
capable of going," there was considerable variability of coverage from class 
to class. Thus, the TMT *s represented each teacher group*? best estimate of 
the common learnings ejcpected of the pupils in each program. 

Regressions of the DO scores on the seven independent variables were 
performed separately for each program. (See Table D -3 in Appendix D). On the 
average, the seven independent variables accounted for about 30 # of the 
variance of the ®®*s, ranging from I 6 # in Standard Accelerated to 37 # in 
UlCSM-7. 

TMT - Raw Scores . Each of the TMT *s contained 25 items, allowing for a 
m a x5 , inu i n score of 25* However, mean program scores varied considerably going 
from about 13 on the Standard Accelerated and the SMSG-Accelerated Dffi*s to 
about 18 on the Standard Enriched and UICSM-7 W*s. SMSG-Normal and UICSM-8 
had mean scores of about I 6 and l4, respectively. The range of piQ>il scores 
within classes was considerable in each of the programs wilh lowest individual 
scores ranging from 3 to 8 and highest scores from 21 to 25. (See Tables 
5-37 - 5-^2.) It would appear that some of the tests expected more of the 
pi^ils than did others. It was on the Standasrd-and the SMSG-Accelerated pro- 
grams, in which pupils were actually accelerated through content (as opposed 
to beginning earlier and then following a normal pace as in the UICSM 
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programs) that pupils fell furthest boloir teacher e^qpectations, while in the 
Standard Siriched and UICSM-7 programs, pupils appeared to be about 20^ more 
successful in meeting teacher expectations* 

•Analyses of variance across classes within each program yielded 
significant P ratios in all cases except UICSM-7. (See Tables 5-37a - 5-42a.) 
Variances among class means ranged from 20 in UICSM-7 to I33 in SMSG- 
Accelerated. The other four programs fell between 3 h and 58. Pupil 
variability tended to be relatively comparable across programs ranging from 
about 10 in the Standard Accelerated program to approximately I5 in UICSM-8. 

Although sll of the teachers participated in constructing the program 
test, some classes appeared to have learned what the teachers believed they 
had covered considerably better than others. Por example, in the SI^- 
Accelerated program the lowest scoring class passed, on the average, about 
of the items while the highest scoring class passed, on the average, 
about 66%, a discrepancy of 22%. 

£1 UIC^M-7, on the other hand, the discrepancy in the average percent 
of Items passed between highest and lowest scoring class was only 9%. 

- Residual Scores . When the IMT scores were controlled for indivi- 
dual pupil differences in ability and attitudes toward mathematics, inter- 
class variability decreased substantially in all but the UICSM-7 program 
where a slight increase was evidenced. Within group variances decreased 
slightly in the two UICSM programs, remained unchanged in Standard Enriched 
and ^SG-Normal, and showed a slight increase in Standard .Accelerated and 
SMSG- Accelerated. (See Tables 5-37 - 5-42.) 

Within program analyses of variance of i^sidual scores yielded <^aly one 
significant P ratio» Thus, the significant differences in classroom perfor- 
mance noted on the raw scores, largely disappear^ when pupi). ability was held 
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Ofe^ble 5-37 



Means^ Bonks^ Standard Deviations and Banges 0 
of Teacher^de Test (TM3?) Raw and Residual Scores 
for Classes in the Standard' !EbricKed Program at the End of Grade Nine 



Raw Scores 



Class 


Mean 


Rank 


CTT 


1 


20.26 


11 


3.19 


2 


I 6 .k 8 


1 


3.94 


3 


18.53 


6 


2.81 


k 


IS.OT 


5 


4.51 


5 


18.56 


7 


3.39 


6 


19.04 


9 


4.08 


7 


19.70 


10 


3.47 


8 


16.73 


2 


4.38 


9 


18.74 


8 


3.18 


10 


17.00 


4 


3.59 


11 


16.95 


3 


2.84 


Total 


18.24 




3.62 



Residuals 



Range 


Mean 


fenk 


' ' 8'.b. 


17-24 


1.65 


11 


4.39 


8-23 


0.87 


9 


3.76 


13-24 


-0.58 


4 


3.66 


9-25 


0.16 


7 


3.55 


12-24 


-2.U 


1 


2.80 


9-24 


-0.20 


5 


4.52 


7-24 


1.24 


10 


3.85 


7-23 


-0.63 


3 


3.19 


13-23 


0,51 


8 


3.66 


9-24 


-0.76 


2 


3.53 


13-22 


-0.16 


6 


2.26 


7-25 


0.00 




3.63 



^ Ranges reported only for raw scores. 

iDahle 5—37^ 

Analysis of Variance of IMP Raw Scores 
for Classes in the Standard Sb^ched Program 





at the Eld of Grade Nine 






SOURCE OF 
VARIANCE 


SUMS OF 
SOOARBS 


d.f. 


EST. MEAN 
SQUARES 


P 


Among Means 


374.01 


10 


37.40 


2.859 


V^thln Groups 


3382.76 


258 


13.11 




TOTAL 


3756.77 


268 






^ Significant at or beyond the .05 level. 










•Sable 5-37b 






Analysis of Variance of TMP Residual Scores 
for Classes in the Standard Enriched Program 
at the £tod of Grade Nine 




SOURCE OP 
VARIANCE 


SUMS OF 
SQUARES 


d.f. 


EST. MEAN 
SQUARES 


P 


Among Means 


282.77 


10 


28.27 


2.15 9 


Vdthin Groups 


3396.79 


258 


13.14 




TOTAL 


3679.56 


268 







Significant at or heyond the .05 level, 209 
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Table 5-38 



Means, Ranks, Standard Deviations and Ranges of Teacher-Made (test (dHT) 
Raw and Residual Scores for Classes in the StandarOcoelerateOrb^ii ft 

at tha "nd of Grade Nine 



Class 




Raw Scores 






Residuals 


ifean 


hank 


S.D. 


Range 9 


Mean 


mnk 


S.D. 


1 


lk.62 


5 


2,65 


9-19 


-0.20 


3 


3.92 


2 


13.60 


4 


3.05 


6-21 


-0.47 


2 


3.46 


3 


n.itft 


n 

X 


1.66 


8-15 


-1.62 


1 


3.2T 


4 


13.18 


J 


4.16 


4-19 


0.29 


4 


2.80 


5 


12.05 


2 


3.8 t 


3-17 


0.46 


5 


3.21 


Total 


13.02 




3.22 


3-21 


-0.30 




3.35 



This table includes only those classes which followed the geometry sequence. 
Banges reported only for raw scores. 

lEahle 5-38a 

-Analysis of Variance of IMP Raw Scores 
for Classes in the Standard Accelera ted Program 
at the End of Grade Nine 



SOURCE OP 
VARIANCE 


SUMS OP 
SQUARES 


d.f. 


EST. MEAN 
SQUARES 


P 


Among Means 


136.35 


4 


34.09 


3.29 


Within GroiQ)s 


1035.62 


100 


10.36 




TOTAL 


1171.97 


io4 







Significant at or beyond the .05 level 



Table 5-38b 



-Analysis of Variance of Residual Scores 
for Classes in the Standard Accelerated Progran 
at the End of Grade Nine 



SOURCE OP 
VARIANCE 

Among Jfeans 

Vfllthin Groups 



SUMS OP 
SQtmRES 

57.35 

1120.51 

1177.36 



d.f. 

h 

100 

loh 

210 



EST. MEAT 
SQUARES 

14.34 

01.21 



P 

1.28 



TOTAL 



toble 5-39 



Jieans, Hanks^^ Standard Caviatlona €md Beuiges of Teacher-Made 2 test (TUT) 

Haw and Residual Scores for Classes in the SSS^T-l^riDalTroi^im 

at the Old of Grade Nine 



Class 




Raw Scores 






Residuals 




Bsan mnx 


S.D. 


Range 0 


Mean 


Rank 


^.D. 


1 


16.10 


k 


3.58 


12-24 


1.03 


5 


3.70 


2 


1*^.35 


2 


3.60 


8-21 


1.00 


k 


3.07 


3 


13 .6^ 


1 


3.27 


8-20 


-1.22 


1 


3.29 


k 


1 T. 5 T 


5 


2.47 


U -22 


-0.13 


3 


2.77 


5 


15.56 


3 


3.82 


10-23 


-0.28 


2 


3 M 


Ototal 


15.65 




3.31 


8-24 


0.00 




3.24 


A 

y Ranges reported only for 


raw 


scores. 











Table 5 - 39 a 

Analysis of Variance of OD? Raw Scores 
for Classes in the SMSG-Soimal Program 
at the End of Grade Nine 



SOURCB OF 
VASIAnCE 


SUMS OF 
SqiUBES 


d.f. 


Ese. mm 
SQOABES 


P 


Among Means 


232.35 


If 


58.09 


5.25 V 


Kltbln Groups 


1216.31 


109 


11.06 




I 0 XAI, 


1448.66 


113 







a 

V Significant at or beyond the .05 level 

Table 5 - 39 b 

Analysis of Variance of OMP Residual Scores 
for Classes in the SJGG^lRoiTnal Program 
at the End of Grade Nine 



SOURCE OF 
VARIANCE 


SUMS OF 
SQUARES 


d.f. 


1 ST. MEAN 
SQUARES 


P 


Among Means 


73.16 


If 


18.29 


1.74 


^ftthin Groups 


1144.98 


109 


10.50 




TOTAL 


1218.14 


113 
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Teble 5-Uo 



Msans^ Rcnks^ Standard Deviations and Hanges 
of ^acher^de !Itest (Ofl? ) Raw and Residual Scores for Classes 
Vn the SMSG-Accelerated Program at the 2hd of Grade Nine 



Class 




Raw Scores 








Residuals 




Mean 


Rank 


S.D. 


llange ^ 


ISSm 


Rank 


"07 


1 


12.80 


2 


3.62 


7-19 


0.60 


4 


3.11 


2 


14.65 


3 


2.89 


10-18 


-0.29 


2 


4.18 


3 


16.52 


k 


4.32 


7-22 


0.18 


3 


3.98 


4 


11.00 


1 


3.01 


5-17 


-0.48 


1 


3.92 


Total 


13.55 




3.52 


5-22 


0.00 




3.79 



Ranges reported only for raw scores 

IJahle 5-40a 

Analysis of Variance of 0!T Raw Scores 
for Classes in the SMSG-Accelerated Program 
at the End of Grade Nine 



SOURCE OP 
VABUaCE 


SUMS OF 
SODARES 


d.f. 


EST. MEAN 
SQUARES 


.-1 


Among Means 


399.44 


3 


133.14 


10.95 § 


VfiLthin Groups 
TOTAL 


1081.79 

1481.23 


89 

92 


12.15 





V Significant at or heyond the .05 level 

!Eahle 5-40b 



Analysis of Variance of TM3? Residual Scores 
for Classes in the SMSG-Sccelerated Program 
at the End of Grade Nine 



SOURCS! OP 
VARIANCE 


SU^Q OF 
SQUARES 


d.f. 


EST. HEAR 
SQUARES 


P 


Among Means 


17.45 


3 


5.82 


o. 4 o 


VBLthin Groups 


1280.91 


89 


14.39 




TOTAL 


1298.36 


92 
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Table 5-41 

Means, Ranks, Standard Deviations and Ranges 
of Jteacher~Made (itest (^) Raw and Residual Scores for Classes 
in the UICSM-8 Program at the End of Grade Nine 



Class 


Rank 


S.D, Range v 


Mean 


]^nk 


S.D. 


1 


15.58 5.5 


2.79 9-21 


- 0.64 


2 


3.32 


2 


11.95 1 


4,54 4-20 


-0.95 


1 


3.18 


3 


13.90 3 


3.86 8-22 


0.69 


5 


3.77 


4 


14.00 4 


2.61 8-18 


0.82 


6 


3.20 


5 


13.27 2 


3.81 9-23 


-0.03 


3 


3.48 


6 


15.52 5.5 


4.86 6-24 


0.59 


4 


2.84 


Ibtal 


14.08 


3.83 4-24 


0.06 




3.30 


^ Ranges reported only for raw scores 












Table 5 - 4 la 










Analysis od Variance of IMP Raw Scores 
for Classes in the UIlS ^-8 Program 
at the Sid of Grade Nine 






SOmiCE OF 
VABIARCE 


SUMS OF 
SQUARES 


d.f. 


ESI. MEAN 
SQUARES 


P 




•Among Means 


219.33 


5 


43.87 


2.97 


a 


Within Groups 


2007.10 


136 


14.76 






TOTAL 


2226.43 


l 4 l 








Significant at or beyond the ,05 level 










‘ Table 5 « 4 lb 

Analysis of Variance of TMT Residual Scores 
for Classes in the U!CCSM >8 Program 
at the End of Grade Nine 






SOURCE OF 
VARIANCE 


SUMS OF 
SQ 0 ARE 3 


d.f. 


ESI. MEAN 
SQUARES 


P 




Aiaong Means 


61.27 


5 


12.25 


1.12 




V&thin Groups 


1483.32 


136 


10.91 







TOTAL 



1544,59 



l 4 l 

213 
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Table 5-42 



Means, Ranks, Standard Deviations and Ranges 
of Teacher-Made ^st (TMT) Raw and Residual Scores for Classes 
in the UKS!M - 7 iProgram at the End of Grade Nine 



Claes 


Raw Scores 








Residuals 




ll 3 an 


Rank 


s/d* 


^enge ^ 


'Ksan 


Rank 


S.D. 


1 


17.09 


1 


3.19 


12-23 


- 0.42 


2 


2.80 


2 


1T.52 


2 


3.91 


8-24 


0.78 


4 


2.11 


3 


17.83 


3 


3.71 


10-25 


-1.58 


1 


3.38 


4 


19.33 


5 


3.15 


13-25 


0.81 


5 


3.56 


5 


18.63 


4 


h.29 


9-25 


0.31 


3 


3.78 


Total 


18.13 




3.23 


8-25 


0.00 




3.21 



^ Ranges reported only for raw scores 










Table 5 - 42 a 








Analysis of Variance of IMT Raw Scores 
for Classes in the Uld )^-7 Program 
at the End of Grade Nine 




SODBCE OF 

vAmmt 


SUMS OF 
SQUARES 


d.f. 


EST. MEAN 
SQUARES 


F 


^ng Means 


79.35 


4 


19.84 


1.47 


Within Groups 


1548.52 


115 


13.47 




TOTAL 


1627.87 


119 










Table 5 - 42 b 








Analysis of Variance of T^ Residual Scores 
for Classes in the Uli^SM -7 Program 
at the End of Grade Nine 




SOOBCSE OP 
VABIANCE 


SUMS OF 
SQUARES 


d.f. 


EST. MEAN 
SQUARES 


P 


.Among Means 


.11 


4 


24.53 


2.38 


Within Groups 


1184.31 


115 


10.30 




TOTAL 


1282.42 


119 
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relatively constant. In ftict, SMSO-Accelerated, which showed the greatest 
inter-class variability on the raw score analyses, showed the smallest on 
the residual scores. 

It would appear that at the end rf grade nine differences in class per- 
foimance on the Teacher-Made T6sts> even more than performance on the two 
measures, was a function of the ability level of the pupils in a particu- 
lar classroom rather than of the teacher or of other intra-class factors. 

Relationship Between Raw and Residual IMT Scores . Rank order correlations 
between raw and residual class means ranged from -.12 for Standard Accelerated 
to .50 for SMSG-Rbzmal and UICSM-7* 3ii general, correlations were consider- 
ably lower in grade nine than they had been in the eig^h grade. (See Table 
5-^3; also see Table ^-ii-l.) This finding further confirms the observations 
from the analyses of variance that in grade nine, pupil ability within a 
class was a more important factor in class achievement than were the factors 
related to the teacher, class atmosphere or other extra -pupil variables. 

Table 5-^3 

Rank Order Correlations Between Raw and Residual Score Means 
on tne Teacher-Made Tests for Classes in Six Mathematics 
Programs at the End of Grade Nizie 

Tests 

TMP-Raw & Residual TMT & ETS-IIHffw O® & ETS-II Res. 



Program 


]L 




R 




R 


Sd2 


R 


1 St. Bit. 


11 


138 


.37 


150 


.32 


136 


.39 


S St. Accel. 


5 


18 


-.12 


10 


.50 


6 


.70 


3 SMSG-Borml 


5 


10 


.50 


k 


.80 


22 


-.10 


4 SMSG-Accel. 


h 


6 


.40 


0 


1.00 


2 


.80 


5 OICSM-8 


6 




*33 


30*5 


.13 


18 


.49 


6 UICSM-T 


5 


10 


*50 


16 


.20 


12 


.40 



215 



Relationship Between E!ES~II and Rank order correlations of raw 

and K® scores were also higher than in previous years • The correla- 
tions between the class means of the two tests give some indication of the 
relationship between class achievement on material covered by the class 
during the year and cross-program material^ only one sixth of which was 
directly related to class work, V/hen raw scores were considered, there was 
a greater relationship between the two tests in classes in the two SMBG 
programs, least in the UICSM programs (See Table 5-^3 )> however, rank u ler 
correlations among residual class means showed an increase in four. of the 
programs but a drop from ,8o to *►<10 for SMSG-Normal and a moderate drop 
from 1,00 to ,8o for SMSG-Accelerated, VJhen individual pupil differences 
were partially controlled, class status on the two achievement measures 
became less comparable in the S®J programs, more comparable in the other 
four. 



Attitude Tests 

Que stionnaire on Mathematics administered at the beginning of 
grade seven and, again, at the end of grade nine, was composed of six 
separate categories. The instrument thus yielded one total score and six 
sub scores. In addition, a 25 item Abilities Self-Rating scale was admin- 
istered at both points in time. The scale called for ratings (from 1 hi^ 
to 5 low) on 25 abilities, one of which was "mathematical ability," The 
self-rating scale was scored for the 25 items combined as well as for the 
sin^e item dealing with mathematical ability. The nine separate ninth 
grade scores derived from the two instruments were examined by analyses of 
co-variance, in which the seventh grade pre-test scores were the co-variates. 
Tables D-10 - D-l8 in Appendix D present analyses of the seventh grade and 

the ninth grade scores before correction as well as the program mean 
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corrections. Tables 5*^ - S“SO present the analyses of the adjusted 
ninth grade scores. 

Questionnaire on Mathematics - Total Score . A one-way analysis of 
variance of the adjusted program means yielded a significant F ratio 
indicating, that after controlling for initial seventh grade attitude 
scores, the program groups differed from each other in their general 
attitudes toward mathematics, mathematicians and their own mathematical 
interests and competence. (See Table 5-M and 5-ii-^.) 

Contrasts among program means found the two UICSM programs significantly 
lower than the two standard programs. The highest adjusted mean was 
achieved by Standard Accelerated, the lowest by UICSM-7. The standard vs. 
contemporary cluster contrast favored the standard. The enriched and 
accelerated clusters did not differ significantly from each other. 

On the adjusted scores of Category I - The Impact of Mathematics on 
Society - the six programs differed significantly. (See Tables 5-45 and 
5-4-5a.) Contrasts among means found UICSM-7 significantly lower than 
Standard Accelerated and SMSG-Accelerated. Neither of the cluster contrasts 
reached significance. 

On Category II - Characteristics of Mathematicians - UICSM-7 again had 
the lowest mean score. (See Table 5-46.) An analysis of variance across 
the six programs yielded a significant F ratio and contrasts among means 
found UICSM-7 significantly lower than Standaixl Accelerated, SMSG-Normal 
and SMSG-Accelerated. Neither of the cluster analyses reached significance. 

Category IH - Ifethematics as a Career - showed relatively small 
differences among programs. Althou^ an analysis of variance of adjusted 
scores yielded a significant P ratio, neither the program nor the cluster 
contrasts reached significance. (See Tables 5-47 and 5-47a.) 
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Table 5-^ 



Adjusted Means §- and Standard Deviations of Total Attitude 
for R^ilo In Sts Mathociatlca F/wgrtaat 
at the End of Grade Nine. 


Scores 


Program 


N 


X 


S.D. 


1. Standard Enriched 


266 


38.08 


9.56 


2. Standard Accelerated 


130 


39.39 


8.67 


3. SMSG*Nonaal 


113 


36.17 


9,59 


4. SMSG*Accelerated 


89 


37.60 


11.67 


5. UICSM-8 


156 ^ 


34.80 


9.31 


6. UICSM-7 


118 


33.72 


11.18 



a ^feans were adjusted by seventh grade attitude scores. See 
Appendix D, Table D-10 

^ The UICSM-8 class which followed the Incorrect sequence is 
included. 



Table 5*44a 

Analysis of Variance of Adjusted Total Attitudes 





Scores at 


the End of Grade 


Nizze. 




Source of 


Sums of 




Est. Mean 




Variance 


Squares 


d.f. 


Squares 


F 










a 


Among Means 


3087.56 


5 


617.51 


6.35 V 


Within Groups 


84069.91 


865 


97.19 




Total 


87157.47 


870 








Scheffe Tests 






Program 1 


2 


3^ 4 


5 


6 


1 






3.28^ 


4.36 ^ 








a 


a 


2 






4.59V 


5.67 V 



3 

4 

5 

* • 

* 

6 Standard vs. Contemporary = 3,16^ 

• E nriched vs. Accelerated « n.s. 

^ Significant at or beyond the .05 level. 
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Table 5-45 



a 

Adjusted Means ^ and Standard Deviations of Category I Scores - 
(Impact of Mathematics on Society) for Pupils in Six Mathematics 



at the 


End Grade 


Nine* 


Program 


X 


S.D. 


1. Standard Enriched 


5.70 


1.91 


2. Standard Accelerated 


5.86 


1.67 


3. SMSG— Normal 


5.18 


1./7 


4. SMSG-Accelerated 


5.88 


4.23 


5. UICSM-8 


5.33 


1.89 


6. UICSM-7 


4.93 


1.99 



a Means were adjusted by Seventh Grade Category I Scores, See 
Appendix D, Table D-11 



Table 5- 45a 



Analysis of Variance of Adjusted Category I 
Scores at the End of Grade Nine* 



Source of 
Variance 


Sums of 
Squares 


d.f. 


Est. Mean 
Squares 


Among Means 


93.36 


5 


19.07 


Within Groups 


4253.20 


865 


4.92 


Total 


4348.56 


870 




Program 1 


Scheffe Tests 
2 3 4 


5 



1 



F 

3.88 



6 



2 



0*93 



§ 



3 

4 

Standard vs. Contemporary <= n.a. 

5 Enriched vs. Accelerated =» n.s. 

6 

n Significant at or beyond the .05 level. 



0.95 9 
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Tflblc 5*^6 



a 

Adjusted Means V and Standard Deviations jf Category II Scores - 
(Characteristics of Mathematicians) for Pupils in Six Mathematics 





Programs at the 


End of Grade Nina 




Program 


X 


S.D. 


1. 


Standard Enricheo 


S.62 


2.41 


2. 


Standard A^'-celerated 


6.06 


2.18 


3. 


SMSC**Norcia 1 


6.11 


2.19 


4. 


SMSG-Accelerated 


6.01 


2.23 


C 


iTTr\n\it a 


^ AM 

0.0/ 


2.51 


6e 


UIC5K-7 


• 4 w 


2.43 



a Means were adjusted by seventh grade Category II Scores. See 
Appendix D, Table D-12. 



Table 5-46a 

Analysis of Variance of Adjusted Category II 



1 

2 

3 

4 

5 

6 



Standard vs. Contemporary = n.s. 
Enriched vs. Accelerated «= n.s. 



a 

V 



o 

ERIC 



Significant at or beyond the .05 level. 
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Scores at 


the 


End of Grade 


Nine. 




Source of 
Variance 


Sums of 
Squ: res 




d.f. 


Est. Mean 
Squares 


F 


Among >Ieans 


150.41 




5 


30.08 


5.42^ 


Within Groups 


4799.56 




865 


5.55 




Total 


4949.97 




870 








Scheffe Tests 






Program 1 


2 


2. 


4 


5 


6 



1.24 

1.29 

1.19 



< 

i 



hiaifaifftiiTiaaa 



<c> 



Table 5-47 



Adjusted Means $ and Standard Deviations of Category III Scores 
(Mathematics as a Career) for Pupils in Six Mathematics 



Programs at 


the End of Grade 


Nine 


Projtram 


X 


S.D, 


1. Standard Enriched 


7.84 


2.27 


2, Standard Accelerated 


7,91 


2.24 


3, SHSG-Normal 


7,60 


2.29 


4, SMSG^ccelerated 


8.01 


2.57 


3, UICSM-8 


7.45 


2.20 


6. niCSH-7 


7=20 


2*42 



a Means ware adjusted by seventh grade Category III scores. See 
Appendix D, Table D-13. 



Table 5-47a 

Analysis of Variance of Adjusted Ca*6gory in Scores 





at the 


End of Grade 


Nine. 




Source of 
Variance 


Sums of 
Squares 


d.f. 


Est. Mean 
Squares 


P 


Among Means 


59.20 


5 


11.84 


a 

2.22 y 


Within Groups 


4608.05 


865 


33 




Total 


4667.25 


870 







Scheffe Tests 



None of the program or cluster contrasts reached significance. 



a 

V 



Significant at or beyond the ,05 level. 
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Category IV - Nature of Mathematics - showed considerable differences 
among programs* (See Table 5-^8*) An analysis of variance yielded a 
significant F-ratio and nine of the contrasts among means reached signifi- 
cance. Standard Enriched, Standard Accelerated, and SJ^JSG-Accelerated each 
exceeded SI'ISG-Nomal and the two UICSM programs. The standard cluster 
scored significantly higher than the contemporary,' but :?ie enriched and 
accelerated did not differ significantly from each other. (See Table 5M&.) 

Category V - Self -Appraisal cf Mathematical Abilities and Interests - 
was included as or.c-. c.i: the seven independent variables on which the various 
achievement scores were regressed. As on the other categories, the two 
UICSM programs scored lower than most of the others. (See Table 5-k9^) 

An analysis of variance across the six programs yielded a significant F 
ratio. However, only one of the program contrasts reached significance. 

The Standard Accelerated exceeded UICSM-8. The standard program cluster 
scored significantly higher than the contemporary but the enriched did 
not differ significantly from the accelerated. (See Table 5-^9a* ) 

Category VI - School Effectiveness in Teaching Mathematics - showed 
no significant differences among programs. (See O^bles 5-50 and 5-50a.) 

It appeared that pupils in all of the programs rated their junior high 
school mathematics instruction about equally, 

-SI general, the analyses did not confirm the expectation that pupils 
in accelerated pi*ograms would demonstrate greater improvement in attitudes 
toward mathematics than those in enriched programs or that those in 
contemporary classes would be more favorably disposed toward the subject 
than those in standard classes. On the contrary, the comparisons which 
reached significance favored the more traditional programs and, generally, 
the two UICSM programs showed the least favorable attitudes. This was 
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Table 5^ 

Adjusted Means ^ and Standard Deviations of Category IV Scores • 
(Nature of Mathematics) for Piq»il 8 in Six Mathematics 
Programs at the End of Grade Nine* 



Program 


X 


S.D. 


1. Standard Enriched 


4.90 


1.54 


2. Standard Accelerated 


4.79 


1.54 


3. SMSG^Normal 


4.20 


1.64 


4. SMSG**Accelerated 


4.82 


1.72 


5. OICSM -6 


4.12 


1.92 


6 . UICSM-7 


3.78 


1,76 



Means were adjusted by Seventh Grade Category IV Scores. See 
.'..Hv/ . Appendix D, Table D-14. 



Table 5W^8a 

Analysis of Variance of Adjusted Category XV 
Scores at the End of Grade Nine* 



Source of 
Variance 


Sums of 
Squares 


d.f. 


Est. Mean 
Squares 


F 


Among Means 


157.00 


5 


31.40 


11.43 ^ 


Within Groups 


2376.87 


865 


2.75 




Total 


2533.87 


870 








Scheffe Tests 






Program 

1 


1 2 


3 

a 

0.70 V 


0 

• 

OP 


6 

a 

1.12 V 


2 




0 . 59 '' 


0.67^ 


1 . 01 ^ 


3 






-0.62^ 




4 






a 

0.70 V 


1.04 V 



Standard vs. Contemporary » 0.61 § 
Enriched vs. Accelerated ■ n.s. 



Significant at or beyond tho .05 level. 223 



Table 5-49 



Adjusted H^gos ^ aod Standard Deviations of Category V Scores - 
(Self-i^pralsal of Mathematical Abilities ajid I .terests) for Pupils in 
Six Mathematics Programs at the End of Grade Nine. 



Program 


X 


S,D, 


1. 


Standard Enriched 


11.02 


4,77 


2, 


Standard Accelerated 


11,62 


3.98 


3, 


SMSG-Normal 


10,06 


4.66 


4, 


SMSG-Accelerated 


10,94 


4,60 


5, 


UICSM-8 


9,75 


4,62 


6. 


UICSM-7 


9,93 


4,66 



a Means were adjusted by seventh grade Category V scores. See 
Appendix D, Table D-l5* 



Table 5— 49a 

Analysis of Variance of 'Adjusted Category V 





Scores at 


the End of Grade 


Nine. 


Source of 
Variance 


Sums of 
Squares 


d,f. 


Est. Mean 
Squares 


Amon^- Means 


377,72 


5 


75.54 


Within Groups 


18136,01 


865 


20.97 


Total 


18513,73 


870 





Scheffe Tests 



Program 1 2 3 4 5 6 

1 

2 1.87 V 

3 



a 

Standard vs. Contemporary ■ 1,15 v 
Enriched vs. Accelerated “n.s. 



^ Significant at or beyond the ,05 level, 
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Table 5»5Q 



Adjusted Means ^ and Standard Deviations of Category VI Scores - 
(School Effectiveness in Teaching Mathematics) for Pupils In 
Six Mathematics Programs at the End of Grade Nine. 



Program 


X 


S.D. 


U 


Standard Enriched 


2.99 


1.41 


2. 


Standard Accelerated 


3.16 


1.62 


3. 


SMSG-Normal 


2.99 


1.57 


4. 


SMSG«Ac ce 1 er a t ed 


3.19 


2.10 


5. 


UICSM-8 


2.82 


1.51 


6. 


UICSM-7 


3.08 


1.70 



a Means were adjusted by seventh grade Category VI scores. 
V See Appendix D, Table D-16. 



Table 5- 50a 

Analysis of Variance of Adjusted Category VI 





Scores at 


the End of Grade 


Mne. 




Source of 
Variance 


Sums of 
Squares 


d.f. 


Est. Mean 
Squares 


F 


Among Means 


12.06 


5 


2.41 


0.94 


Within Groups 


2226.32 


865 


2.57 




Total 


2233.3S 


870 
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particular!;’'* marked on the total score and on Category 3l(Characteristics 
of Mathematicians) and Category IV (Nature of Mathematics)* Pace appeared 
to make no difference* 

Abiliti es Self -Ratings * Pupil self ratings of their academic, task 
related and personal- social abilities yielded small differences among 
program means* Although analyses of variance of both total scores (see 
Tables 5-51 and 5-^51Si) and scores on mthematics ability (see Tables 5-52 
and 5-5 2a) yielded significant F ratios, neither of the program or cluster 
contrasts reached significance* 

Summary - Attitudes * In general, differences in pace and approach to 
the teaching of mathematics over a three year period had limited effects on 
the attitudes or self-assessments of the pupils* Changes from beginning 
of grade seven to the end of grade nine were generally small and not 
consistently influenced by a particular program, pace or appi^oach* 

Longitudinal Bank Analyses * 

To assess the cumulative effects of the, several programs on pupil 
achievement over the three years, longitudinal rank analyses were performed 
on the residual scores of each of the ETS tests separately and then of both 
combined* Each of the 868 pupils for whom there was complete data on each 
of the NTS tests was rank ordered from 1 hi^ to 868 low for each of the 
three years* Banks for each individual were added, thus giving each pupil 
a composite rank score on each test and on the two tests combined* Pupils 
were then again regrouped into programs and the six programs compared by 
the following formula: 
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Table 5-51 



Adjusted Keans '' ^.(|^tandard Deviations of the Total Ability 
Self Rating Scores v for Pupils in Six Mathematics Programs 



at the End 


of Grade Nine. 


• 




Program 


N 


X 


S.D* 


1* Standard Enriched 


265 


49.42 


10.43 


2* Standard Accelerated 


130 


53.40 


9.48 


3* SMSG-Normal 


113 


49.99 


10.02 


4* SMSG-Accelerated 


89 


50.88 


8.82 


5. UICSM-8 


156 


51.85 


10.45 


6. mcSM-7 


118 


50.64 


9.87 



a Means were adjusted by seventh grade self-rating scores* See 
^ Appendix D, Table D-17* 

^ Highest possible score « 25; lowest possible score « 125* 



Table 5-51a 

Analysis of Variance of Adjusted Self-Rating . 





Scores at 


the End of Grade Nine. 




Source of 
Variance 


Sums of 
Squares 


d.f. 


Est* Mean 
Squares 


F 


Among Means 


1631.02 


5 


326.20 


3.26 ^ 


Within Groups 


86640.11 


864 


100.28 




Total 


88271.13 


869 







Scheffe Tests 



'None of the* program or cluster contrasts reached significance. 



^ Significant at or beyond the .05 level. 
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Table 5-52 



Adjusted Means ^ and Standard uDeviatlons of Self-Rating 
of Ability In Mathematics Scores v for Pupils in SiK Mathematics 



Programs at 


the End of Grade 


Sine. 




Program 


N 


X 


S.D. 


Standard Enriched 


265 


2.00 


1.03 


Standard Accelerated 


130 


2.10 


0.94 


SMSG-Normal 


113 


2.17 


0.87 


SMSG- Ac c e ler a te d 


89 


1.89 


0.75 


UICSM-8 


156 


2.28 


1.08 


UICSM.7 


118 


2.22 


0.94 



a Means were adjusted by seventh grade ability in mathematics self-rating. 
V See Appendix D, Table D-18. 

b Highest possible score ** 1; lowest possible score = 5. 



Table 5-52a 

Analysis of Variance of Adjusted Self-Rating Scores of Ability 
in Mathematics at the End of Grade Hine. 



Source of 
Variance 

• 


Sum of 
Squares 


d.f. 


Esto Mean 
Squares 


Among Means 


13,22 


5 


2.64 


Within Groups 


807.59 


864 


.93 


Total 


820.81 


869 





Scheffe Tests 

None of the program or cluster contrasts reached significance. 



Significant at or beyond the ,05 level. 
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X 



« 2 2 
2 (Ti )/% - (9N(N+^/4) 

2 lal 



( 5 ) 



■~6 Ni ~ / 

S E (R. - 3(!^-1)/2)2 / N 

i«l j=l / 



Ni 

Where = S and R^^ =* R^^ -j- R^ -i- R^ 

Each of the three analyses (ETS-I, ETS-II and both tests combined) 
yielded a significant %• (See Tables S'»53 • 5-55 )• Since the ranks went 
from 1 high to 868 low, the smaller the sum of the ranks, the higher the 
performance level of the program. The same order was followed in ranking the 
mean rank on each of the three analyses* 3h each of the three, SMSG- 
Accelerated achieved first place. Standard Enriched and Standard Accelerated 
last and next to last place, respectively. GICSM-8 ranked in second place 
on ETS'»I and on the combined tests; UICSM-7 ranked second on ETS-II, fourth 
on ^S-I, but third on the two tests combined. SMSG-Wormal ranked third on 
and fourth on ETS-II and the two tests combined. 

If the two ETS tests are to be given equal weight in measuring pupil 
achievement, then, on the basis of their composite rank, pupils in SMSG- 
Accelerated achieved the highest scores over the three years, followed by 
UICSM-8, UICSM-7, SMSG-Normal, Standard Accelerated and, last. Standard 
Enriched . On ETS-!Q contrasts among mean ranks of the six programs found 
SMSG-Accelerated and UICSM-8 scoring significantly higher than either of the 
standard programs. fiMSG-Normal scored significantly higher t’jan Standard 
Enriched. None of the other program contrasts reached signliicance. Both 
cluster contrasts were significant: the contemporary osceeded the standard, 
the accelerated exceeded the enriched. 



On ETS-II, the program contrasts found all four conten 5 )orary programs 
significantly higher tlian each of the stands ones. None of the contemporary 
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Table 5-53 

Bank 9 Analysis of Variance on ETS-I Residual Scores 
Sum of Ranks for Grades ?, B and 9 . 



Program 


Mean Rank 


Rank 


5 

X 


1 


1389.21 


6 


56.50 V 


2 


1363 .lA 


5 




3 


U2T.55 


3 




k 


ioor.29 


1 




5 


1032.33 


2 




6 


1226.91 


h 






Program Contrasts 






1 2 


3 


5 


1 Standard Enriched 




261.66 ^ 


378.00 ^ 306.87 


2 Standard Accelerated 






352.23 ^ 281.10 


3 SMSG-Eomffiil 








k SMSG-Accelerated 








5 UICSM-8 








6 UICSM-7 










Enriched vs. 


Accelerated 


= 137.88 




Standard vs. 


Contemporary 


CVJ 

. 

II 



§ Scores ranked in descending order. 

^ Significant at or beyond the .05 level . 
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Table S-Sk 



Bank ^ Analysis of Variance on ETS-II Residual Scores 
Sum of Ranks fOr Grades T, H and 9 



Program Mean Rank Bank 

1 lMa.31 6 

2 1439.50 5 

3 1168.98 4 

4 953.78 1 

5 1061.52 3 

6 978.69 2 



St: 

141.47 ^ 



Program Contrasts 

1 2 3 4 5 6 

1 Standard Enriched 313.33 ^ 532.45 $ 420.79 ^ 503.62 

2 Standard Accelerated 270.52 ^ 489.65 $ 377.99 $ 46o.8l 

3 SMSG-Normal 

k SMSG-Accelerated 

5 UICSI4-8 

6 UICSM-7 

Enriched vs* Accelerated = 283*11 $ 

Standard vs* Ocnteaporaajy = 426*21 $ 



^ Scores ranked in descending order* 

^ Significant at or beyond the *05 level. 
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<o* <o* 



<o* 



KlUe .5^5 



{ 



liank V AnaOysis of Variance on Combined ETS^I and ETS-II Residual Scores 

Sum of Ranks for Grades 7, b, and 9 



Program 

1 

2 

3 

k 

5 

6 



1 Standaird fiiriched 

2 Standard Accelerated 

3 SMSG-Nomal 

4 SJSG-Accelerated 

5 UIClSl-8 

6 UICSM -7 



Mean Rank Rank 

2871.52 6 

2802.9^f 5 

2296.53 h 

1961.07 1 

2143.85 2 

2205.60 3 

1 2 3 



Enriched vs. Accelerated 
Standard vs. Contemporaiy 



1576.30 ^ 



^ 5 6 

910.45 ^ 727.66 ^ 665.92 ^ 
84 '..88 ^ 



= 420.99 ^ 
= 690.48 $ 



V Scores rsnked In descending order . 
Significant at or beyond the .05 level. 
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programs differed from each other, nor did the two standard ones dij^er 
from each other. Both cluster contrasts reached significance, with the 
contemporary hi^er than the standard, the accelerated above the enriched. 

On the two tests combined, the three contempore./ accelerated programs 
(SMSG-Accelerated ^d both UICSM*s) ranked significantly higher than 
Standard Enriched. In addition, Qd§G-Accelerated ranked significantly 
higher than Standard Accelerated. Both program clusters reached signifi- 
cance in the same order as in the single test analyses. 

Relationships Between Sub-test Scores EI5-I and the IMT*s . 

Althou^ the EQS-II sub-tests were directiy drawn from the content of 
each particular program, they apparently sampled different content than was 
included by the teachers and consultants in developing the end of year 
Teacher-Made Tests . Correlations between scores and scores on the 
sub-t?-3t specific to each program are not consistently highest. Examination 
of Table 5-5^ shows that the sub-test TMT correlation marked ^ wei?e not 
consistently higdiest either by row or by column in any one of the three 
years. At the end of grade 7, the correlation between ”own" sub-test and 
"own” was hipest for SMSG-Accelerated, lowest for the majority of the 
Standard Accelerated group (all but the class which followed an algebra 
sequence in giade 9)« Only the Standard Accelerated class which later took 
algebra and the SMSG Accelerated program showed a higher correlation between 
the and its "own" sub-test scores than between their TMT and other sub- 
tests. In most instances, correlations of "own" sub-test with the program 
specific teacher made end of year test were no greater than those with the 
general Develo ped Mathemat i cal Abilities Test • 
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Table 5-56 



Correlations of Sub-test Scores with ETS-I and TMT 
Scores for Grades Seven, Eight and Nine 
For Each of the Seven v' Mathematics Programs. 

Grade Seven 



Sub- tests 



I 


II 


III 


IV 


V 





Programs 


ETS-I 


TMT 


ETS-I 


TMT 


ETS-I 


TMT 


ETS-I 


TMT 


ETS-I 




1. St. Enriched 


.35 


.37^ 


.31 




.33 


.44 


.40 


.16 


.31 


.17 


2 . S t . Acc , -Geomy 


.11 


.17 


.08 


.14 ^ 


.36 


.25 


.12 


.09 


.35 


.37 


3. St. Acc.-Alg. 


.02 


.05 


.32 


.36 ^ 


.46 


.12 


.50 


.33 


.61 


.12 


4. SMSG-Normal 


.45 


.37 


.45 


.38 


.33 


.32 $ 


.23 


.17 


.39 


.35 


5 . SMSG-Acc . 


.22 


.18 


.38 


.36 


.29 


.20 


.39 


.40 ^ 


.31 


.34 


6. UICSM-8 


.53 


.45 


.40 


.57 


.44 


.39 


.25 


.22 ^ 


.45 


.44 


7. UICSM-7 


.31 


.23 


.31 


.37 


.37 


.36 


.31 


.25 


.28 


.33^ 


Total 


.42 


.25 


.35 


.34 


.44 


.32 


.38 


.15 


.42 


.20 



Grade Eight 



Sub- tests 





I 




II 






III 


IV 




v; 




VI 




Xin- 


ETS-I 


TMT 


ETS-I 


TMT 


ETS-I TMT 


ETS-I 




ETS-I 


TMT 


ETS-I 


TOT 




.41 


.30 ^ 


) .15 




.28 


.23 


• 24 


.18 


.15 


.05 


.32 


.23 




.36 


.25 


.37 


.47 fc 


.09 


.14 


.15 


.13 


.21 


.08 


.10 


.27 




.02 


.02 


.48 


.51^ 


.35 


.20 . 


.35 


-;07 


.12 


.36 


-.23 


.12 


4^ 


.36 


.45 


.25 


.21 


.14 


.08 V 


.40 




.09 


.09 


.21 


.14 




.49 


.28 


.45 


.28 


.13 


.14 


.47 


.33 V 


.11 


.16 


.44 


.19 


6. 


.33 


.09 


.21 


.17 


.25 


.19 


.41 


.36 


.38 




.28 


.29 


7. 


.34 


.05 


.36 


.26 


.08 


.25 


.38 


.50 


.29 


.36 


.31 


.30^ 


" otal. 36 


.20 


.30 


.22 


.23 


.11 


.37 


.14 


.20 


.06 


.30 


.08 



Grade Nine 



Sub- tests 





I 




II 




III 




IV 




V 




VI 




r\^o. 


ETS-I 


TMT 


ETS-I 


TMT 


ETS-I 


TMT 


ETS-I 


TMT 


ETS-I 


TMT 


ETS-I 


TMT 


i. 


.19 


.19 .29 


h 


.26 


.23 


.14 


.06 


.36 


.26 


.30 


.16 


2. 


.27 


.24 


.45 


.25 y 


.29 


.15 


.20 


.19 


.28 


.11 


.32 


.28 


'3. 


.13 


.42 


.22 


.36 ^ 


.25 


t05 


.19 


.59 


.18 


.30 


.11 


.41 


4. 


.21 


.37 


.39 


.36 


.28 


.21 ^ 


.31 


.23 


.34 


.39 


.32 


.17 


5. 


.41 


.42 


.25 


.26 


.59 


.47 


.44 


.30 ^ 


.40 


.21 


.56 


.46 


6. 


.29 


.33 


.33 


.25 


.20 


.24 


.20 


.14 


.47 


.45^ 


.33 


.23 


7. 


.22 


.18 


.47 


.35 


.32 


.38 


.34 


.25 


.36 


.29 


.26 


.34^/ 


'^otaL 28 


.23 


.31 


.10 


.33 


.20 


.28 


.08 


.42 


.12 


.30 


.16 



^ The Standard Accelerated class (designated as program 3) which followed a 2nd 
year algebra rather than the geometry sequence In Grade 9 was treated as a 
.. separate program. < 

> Sub-test derived from the content of the particular program. 

23 ^ 

o 

ERIC 



la grade eight the findings were about the same. Only for Standard 
Accelerated (both programs) was the highest correlation of the with 
their ”owa‘‘ sub-test, all other cases, end of year scores on the 
specific content tau^t, had lower correlations with the sub -test ostensibly 
drawn from that content than with sub-tests drawn from other content. 5br 
exainple, while the highest IMT- sub-test correlations at grade eight was 
.51 and occurred between sub-test II (Standard Accelerated) and the IMT 
for the Standard Accelerated program, a correlation of .50 was found for 
pupils in the UICSM-T program between sub-test IV (SMSG-Accelerated) and 
the UICSM-7 IMP . One of the lowest correlations, .08, was found for the 
SMSG-Koimal pupils between their "own" sub-test and their own IMP. 

The situation changed little in grade nine. The content sampled from 
the specific courses of study for inclusion in the EPS-H sub-tests bore 
minimal relationship to the content included by the teachers in their end 
of year tests. Thus, the two sets of measures were really tapping relatively 
different content: Educational Testing Service selected what was considered 
crucial in what was to be taught; the teachers selected what they believed 
bad been taught . 

Inter correlations Among Achievement and Attitudes Variables Across Grades 
(Table 5-57). 

Conflations between seventh grade total attitudes and later achievement 
were generally low, ranging from a hig^ of .22 with the el^th grade IMP 
scores to a low of -.04 with sub-test V of the eighth grade ETS-H . However, 
all but five of the 26 correlations were significantly different from zero 
at the .05 level. Seventh grade self -appraisal of one’s own mathematical 
ability (Category V of the Questionnaire on Mathematics) was somewhat more 
related to later achievement than were .total attitudes toward . mathematics. 
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Twenty-five of the 26 correlations were significantly different from zero. 
However, the highest observed correlation was .26 with the eighth grade 
scores and the ninth grade El’S-! scores, accounting for less than 7^ of the 
variance of the two achievement measures. 

The seventh grade ability self-ratings bore little relationship to any 
of the achievement variables. Only six of the 26 correlations were signi- 
ficantly different from zero at the .05 level, and none of these exceeded 
.09. In fact, only one of the significant correlations bore a positive 
relationship to achievement, and that was with TMT 8. The relationship of 
end of ninth grade attitude scores to acMevement was somewhat higher than 
was true for the seventh grade. In fact, end of ninth grade attitudes had •. 
higher correlations with seventh and eighth grade achievement than did 
seventh grade attitudes toward mathematics. The average correlation of the 
total Questionnaire on Mathematics score with the 26 achievement variables 
was approximately .21. The highest correlations were with the ei^t grade 
Teacher Made Tests and all three of the ninth grade achievement measures, 
ranging from .32 to .36. All but one of the correlations was significantly 
different from zero at the .05 level. 

Neither of the end of ninth grade self-assessment measures (Category V 
of the Questionnaire on Mathematics or the Abilities Self -Eating Scale) bore 
any meaningful relationship to achievement. Between Category V and the 
achievement variables, only half of the correlations were significantly 
different from zero and the largest of these was .12 (with seventh grade 
ETS-I scores) and the average was about .07* Of the 26 correlations between 
the Abilities Self-Eating Scale and the achievement variables, only four 
differed significantly from zero. The greatest was -.12 with the ei^th 
grade IMP scores. 
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Althou^ none of the achievement variables \7as meaningfully related to 
pupils* attitudes toward mathematics or toward their o\m. mathematical 
ability or to their general self-assessment, the end of eighth grade Teacher 
^Qsts appeared to be most consistently related to attitudes scores, 
although the magnitude of the relationship was low* 

The attitude measures themselves showed variable relationships to each 
other when correlated both with and across the two testing times. The 
hipest correlation. *80, was between the total seventh grade Questionnaire 
on Mathematics score and the score on Categoiy V of that test. However, in 
grade nine, the correlation between the total score and the Category V score 
was only .23, suggesting that a pupil *s view of his own mathematical 
competence was less related to his general appraisal of the nature and 
significance of mathematics in grade nine than had been true in grade seven. 
The Abilities Self-Rating Scale correlated -.27 and -.33 with total score 
and Category V scores, respectively, in grade seven, and -.23 and -.10 with 
these two variables in grade nine. The correlations between grade seven and 
grade nine scores on each of the three attitude measuies were .42 for the 
total Questionnaire on Mathematics and the Abilities Self-Rating Scale and 
•ih for Category V. The latter, which represented student self -appraisal 

of their mathematical con5)etence, appear to be the least consistent measure 
of the three. 

general, the relationship between attitudes toward mathematics, 
including assessment of one’s own mathematical ability, bore little relation- 
ship to achievement* One’s general self-rating of abilities appeared to 
bear no relationship to achievement. These correlations support the findings 
of the analyses of covariance whifch' demonstrated that the highest achieving 
progrc’as had the least positive attitudes toward mathematics and the lowest 
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appraisals of their ahilities in general and their mathematics ability in 
particular* 



Chapter VI 



Summary 5 Conclusions and. Implications 



The TYP Mathematics Study emerged from an earlier project conducted 
in cooperation with the Junior High Schools of Cheltenham Township 
(Pennsylvania) Public Schools. The project assessed the effects of 
varied instructional procedures and content on the achievement and 
attitudes of four ccmrparable classes of gifted junior high school 
students over a three-year period. The following tentative conclusions 
emerged from the study: (a) acceleration, either through standard or 
contorrporary mathoTatics curricula, seemed to provide talented students 
with meaningful and enriching ea^riences and (b) enrichment seemed to 
become meaningful only when able students dealt with more advanced and 
more difficult concepts. !Hie Cheltenham Study involved only four 
classes with a single teacher for each program, making it difficult to 
separate teacher effects from program effects. A grant from the Ikiited 
States Office of Education Cooperative Research Program for a demonstiution- 
research project, together with continued support from the Horace Mann- 
Lincoln Institute of School E3Q)erimentation, made possible a comparison 
of varied approaches to mathematics for able junior high school students 
with a nijmber of classes for each program. 
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Pui*pose of the Study 
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The puirpose of the TXP Matheinatics Study vas to assess the relative 
effectiveness of varied approaches to the teaching of mathematics to 
floademically talented junior high school pupils. The study was aimed at 
comparing the effects of standard^ traditional mathematics programs with 
contemporai^>* ones and of accelerated programs with enriched ones. Pupil 
achievement was defined in terms of (a) general ability to deal with 
quantitative relationships; (b) mastery of content of a particular 
mathematics program; and (c) ability to apply mathematics concepts and 

skills learned in one program to problems and processes, derived from the 

* 

content of other programs. 



hypotheses 

The two hypotheses tested in this study were: 

^rpothesis I . Rapid sequential progress through a mathematics 
program is more effective than plane which provide either intermittent 
enrichment units (even when these are of an advanced nature) or depth study 
of normally paced sequential materials as measured by: 

a. General mathematical competence; 

b. Ability to apply knowledge to unfamiliar mathematical material; 

c. Positive attitude toward mathematics. 

hypothesis II -- Compared with programs which follow a standard, 
traditional sequence, regardless of pace, programs which deal with contem- 
porary mathematical content and methodology will result in: 

a. Greater general mat/iematical competence; 

b. More marked ability to apply knowledge to unfamiliar mathematical 
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materials; 

c* More positive attitudes toward mathematics* 

Design of the Study 

Population Selection * 

Pupils were selected on the basis of general intelligence (IQ above 
120) and sixth grade reading and arithmetic achievement (scores approxi- 
mately one and a half to two years accelerated)* Attitudes toward 
mathematics, self-rating of ability, socioeconomic status as well as 
interests, academic preferences, etc*, were assessed but were not 
considered in pupil selection* 

A total of 55 school systems, 51 classes and about I500 pupils 
initially participated in the study* Complete, usable data at the end 
of the seventh grade were available for 14 TT pupils* During the second 
year (eighth grade), 49 classes were involved with data available for 
1271 pupils. ^ the end of the third year (ninth grade), due to normal 
attrition, changes in state requirements and overcrowded conditions in 
scane schools, the number of classes dropped to 37 snd the number of pupils, 
on whom all data were available for the three years, to 868 * ^ 

Program Selection , 

In seiactlng programs foiia&ompor®t±ve' study, six were ehroea lAich' 
were pnesuaabiy differentiated acodrdtifig to eontemt (standard or eantem- 
porary) and teaching-learning pace (enriched or accelerated). 



Since only one of the Standard Accelerated classes followv^d a second- 
year algebra sequence in grade nine as origtaally agreed on, the 25 pupils 
of this class were not included in the sub-test or within program analyses. 
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Tvfo standard or traditional programs were included, one enriched and 
the other accelerated* The remaining four programs were contemporary in 
nature, one enriched and the other three accelerated in various ways* 
Standard referred to programs using mathematical content found in 
junior high school texts published prior to 1957 > characterized by an 
Qi^hasis on arithmetic processes and social applications in grade seven 
and ei^t and by ein elonentary algebra course in grade nine tau^t by 
the demonstrative method* 

Contemporary referred to programs recently developed for the purpose 
of updating mathematical content* These are the programs usually referred 
to as "new” mathematics. Two contemporary programs were selected — School 
Mathematics Study Group (Sl@G) and Ifai varsity of Illinois Committee on 
School Mathematics (UICSM). 

Enriched referred either to the addition of content outside the regular- 
sequence of the standard text (as in the Standard Enriched classes where 
units were added each year) or to depth study of particular aspects of the 
standard sequence of a program (as in the SMSG-Normal classes)* 

Accelerated programs provided either for moving through a given sequence 
in less time than usual (e*g*, completing seventh and ei^th grade arithmetic 
in a single year and then going on to more advanced work as in the Standard 
and SMSG-Accelerated programs), or beginning a given sequence a year or two 
earlier than normal (e*g., starting the UICSM ninth grade program in grade 
seven or eight instead of in grade ning)* 

The six programs were designated as follows: 

a* Standard Enriched — These classes followed the sequence found in 
most commercial texts for seventh and ei^th grade arithmetic and first- 
year algebra* addition, special "erg^lchment" units, based on concepts 

more advanced than those included in the standard program, were 
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presented. In grade seven, for example, pupils dealt with Mensuration 
and An Introduction to Mathematical Structure^ in grade eight they were 
exposed to such content as Number Patterns and Probability; in grade nine, 
they learned about Sets and the Structure of Algebra, Linear Programing 
and the Theory of Games. Pbur special units were added in grade seven, 
four in grade eight and three -In grade nine. 

b. Standard <Acee3tWWitad -- These classes consisted the standard 
seventh and eighth grade materials in a single year and the standard first- 
year algebra course in the ei^th grades At this point, for a number of 
reasons, all but one of the classes which remained in the program, moved 
into a plane geometry course. Only a. single class followed a second -year 
algebra course as originally intended. 

c. aBG-Kbrroal — Oliese classes followed the Math for Junior Hi^ 
School, Volumes I and H, and the First Year Course in Algebra seg^uence at 
the pace intended Tjy the SMSG authors. However, pupils engaged in an 
intensive study of the most critical topics. 

SMSG-Accelerated — These classes were accelerated through the 
SMSG materials, and covered a four year sequence in three years. Tn 
addition to the work covered by the SMSG-Normal classes, these accelerated 
classes also con 5 >leted Siteimediate Mathematics . 

e. UICSM-8 — During the seventh grade, these classes covered 
essentially the same materials as the SMSG-Accelerated groi 5 >s. They then 
began the ninth year UICSM program a year earlier than normal. They 
completed Ihiits I, II^ III and part of IV by the end of grade eight, and 
the rest of IV and all'of Chit V by the end of grade nine. Qliis represented 
an algebraic sequence. 



2kk 

o 

ERIC 



UICSM«.7 — These classes b«gan the UXCSM program two years earlier 
than usual, completing IMts I, H and Iff by the end of grade seven, IV 
and V in grade eight, and VI (the year's tfork in geometry) in grade nine. 

Teacher IRraining . 

Teachers who participated in the study met in program groups for 
in-service training in the content and methodology appropriate to the 
course of study they were to follow, fecial consultants were provided 
for each program and remained with the teachers for the three years. The 
number of in-service sessions varied from year to year and from program to 
program, depending upon the newness of the material to the teachers and 
their esgoressed requests fOr help. 

Testing Program . 

At the end of each of the three junior high school years (grades T> 8 
and 9)> all pupils were tested on the appropriate form of the Developed 
Mathem atical Abilities Tfest ( EIS-l ) and the Mathematics Achievement Test 
(ETS-H) developed by the Educatiooal Testing Service expressly for this 
project. In addition, Teacher-Made (tests (!IS£D) were developed yearly by 
the teachers and consultants of each program and were intended to test the 
content covered by the particular program only. At the end of grade nine, 
all participating pupils were again given the Questionnaire Mathematics 
and the Ability Self-Rating Scale . 

Analyses of the Data . 

To control for initial diifferences in pi^il inteU.lgence, reading and 
arithmetic achievement, attitudes toward math, socio-economic status and 
self-assessment of ability, a sezies of multiple regress5.on analyses were 
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performed on all test scores* The residual scores yielded by the regression 

•• • • 

analyses as well as the raw scores were subjected to analyses of varisince* 
Total scores of ETS-I and ETS-II and the sub-test scores of ETS-II were 
analyzed both across and within programs each year. The TMT*8 were eaamined 
yearlj^but only within each of the programs. 5he ninth grade scores on the 
attitudes measures were a na lyzed by covariance, using seventh grade scores 
as the covariate. Jbr all measures, contrasts were performed (where 
appropriate) among individual programs as well as between two sets of prograin 
clusters: (l) standard vs. contemporary; (?) enriched vs. accelerated. 

Summary: End -of Grade Seven ® 

A total of llj-TT pupils enrolled in 51 classes engaged in the six 
programs of the study. At the end of the first year, some consistent 
differsnces between programs were observed. On the raw scores of the 
Developed Mathematical Abilities Test ( ET3-l X the Standard Enriched program 
fell significantly below each of the other programs. On the residual 
scores, th^ differed significantly only from the two SMSG programs. On 
the Mathematics Achievement Test ( ETS-Il ) the SMSG-Accelerated and the 
UICSM-8 programs combined did significantly better than any of the others 
while the Standard Enriched fell below all others on both the raw and 
residual score analyses. 



Since the UICSM-8 program was not to begin the ninth grade UICSM course 
until grade eig^t, the classes spent the seventh grade in a course of study 
similar to the SMSG-Accelexated program. The two programs were combined, 
therefore, for teacher in-service sessions, for the Teacher-Made Tests, 
for developing Stb-test IV of the seventh grade ETS-Il ^st; and for 
for some of the analyses. 
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On th© sub-test snslyses^ tb© Standard Snrlched ranked lowest on all 
but the UICSM -7 sub-test where it ranked fifth, while QiSG-Accslerated 
ranked first or second on all five sub-tosts. 

The various cluster comparisons favored the contemporary programs 
over the standard and the accelerated over the enriched* At the end of the 
first year of the study, the combined SMSG-Accelerated and UXCSM-8 programs 
appeared most advantageous, the Standard Enriched least successful, at least 
on the basis of the measures used* 

Summary; End of Grade Eight 

At the end of two years* participation in the e^qjerimental programs, 
the trends noted at the end of the first year were largely confiimed, at 
least as measured by the Instruments employed in this study* The only 
noteworthy changes were in the general improvement shown by the UICSM-7 
program and the drop of the Standard Accelerated program, especially on 
Mathematics Achievement Test ( EIS-U )* However, on the Teacher-Made 
Tests, teacher e 3 q)ectations were more closely approached in the two standard 
programs and UICSM-8 than they were in the SMSG or the UICSM-7 programs, 
llie latter, which achieved the lowest IMP scores, nevertheless exceeded its 
predicted scores on both ET 3 measures while the two standard programs, with 
hi^ O® scores, achieved negative residual means on both EIS tests* In 
fact, the rank order correlations between class meems on the TMT*s €tnd on 
^aeh of the two ETS tests across the six programs were both negative* 

However, the product moment correlations between ETS-I and the !IMT*s 
and between ETS-H and the 1 MT *8 for the total population were positive 



and significant ( .36 and .3I respectively) indicating that within each 



program those pupils who scored higher on the EK tests also scored higher 
on their Teacher»Made Test * 

The analysis of the sub-test scores found that only one program, SMSG- 
Noimal, exceeded all other programs on its own sub-test. However, only in 
the case of UICSM-8 did any program fail to achieve its highest mean score 
on its own sub -test. UlCSM-8 appeared to be the program which enabled its 
students to cope most effectively with material not in their own course of 
study. Their mean residual score across the “other" sub-tests was the highest 
exceeding their score on their "own" sub-test. .Although each of the prograsir. 
had positive residual means on their own sub-tests, only SMSG-Accelerated 
and the two UICSM programs had a positive residual mean score on the com- 

y l|y. 

bined "other" sub-tests. The Standard programs and SMSG-Jbxmal were, thus, 
less capable of h a n dl in g material which th^ had not been toight directly 
than were StEG-Accelerated and the two UICSM programs. The contrast between 
the enriched and accelerated program clusters (Standard Earlched plus 
SMSG-Ubnnal vs. Standard Accelerated, SMSG-Accelerated, lECSM-8 and UICSM-7) 
jrielded significant differences favoring the accelerated cluster on sub-tests 
IV, V and VI. The contrasts between the stemdard and the contenroorary 
program clusters were significant only on sub-tests m, IV and VI. In each 
of the three, the contes^raxy exceeded ths standard© 

Classroom variabllily within programs continued to be significant. Of 
the 38 within program analyses of ‘variance (raw cmd residual scores on 
thxae measures for each of six programs) all but three yielded significant 
P ratios. Only on the Developed Mathematical Abilities Test (BTS-I ) 

3reslduel scores were there no sl^ilflcant classroom differences in the 
Standard Chrlched, the SMSQ-Accelerated and the UICSM-8 programs. It would 
appear that when Individual pupil differences were held relatively constant. 



the nathematlcal knowledge assessed hy ETS-I was less Influenced by teacher 



or group differences than was the competence assessed by the cross-program 
Mathemstics Achievement Test or the Teacher-Made Test specific to each 
program. 

On the whole> the three accelerated^ centecporary programs exceeded the 
other three on almost all measures and appeared stqperior partlculariiy In 
their general mathematical competence and in the ability to handle content 
to which they had not been directly es^sed* 

Suamsiyt Bad of Grade Nine 

Toward the end of the second year of the study> a number of school 
systems Indicated either their inability to participate for the third year 
or to follow the agreed-on mathematics program (i.e«> second course in 
algebra rather than a geometry course). Ihree districts which sent their 
pupils to the ninth grade of a regional lUgh school were unable to maintain 
their classes intact due to overcrowded conditions cmd double sessions 

which created programming problems. In one or two instances, schools tioply 

# 

aimounced their withdrawal on the basis of internal problems. Most of the 
York State classes in the Standard Accelerated program insisted on moving 
their ninth grade piqplls into geometry instead of the second-year algebra, 
as oric ^nall y pl a nne d. Only one Standard Accelerated class remained with 
the original algebra sequence. 

Thus, the third year of the study began with 33 classes (out of the 
49 classes which had completed grade eight)* However, at the end of the year, 
it appeared t*^t one of the UICSM-8 classes had followed a different sequence 
from the one set for that program as a whole, and was, therefore, eliminated 



from all ninth-year achievement analyses but retained for the attitude 
assessments. The single Standard Accelerated algebra class ms treated as 
a separate program for the cross-program analyses (except for the ETS-II 
sub- tests) but excluded ft:t)m the within -program analyses. 

At the end of grade nine, all participating pupils were tested on new 
foms of the Developed Mathematical Abilities Test ( ETS-l )^ the Ifathematics 
^Mevement Test ( ETS-H ) and on a Teacher-Made Tfest (TMP), The ^estionnaire 
on Mathematics and the Ability Self-Rating Inventory which had been admin- 
istered at the beginning of grade seven were re-administered at the end of 
grade nine. 

On both cross-program measures ( ETS-I and g?S-I l), when raw scores were 
considered, the contemporary program cluster exceeded the standard; the 
accelerated exceeded the enriched. When the scores were regressed to control 
for scm of the individual pupil differences, bo\;h cluster contrasts remained 
significant oa JBTS-II^b ut the accelerated-enrlched contrast on ETS-I no 
longer held up. On ETS-Ij SMSG-Accelerated held first place and differed 
significantly from all but Standard Accelerated- ^gebra on both raw w nd 
residual score analyses and from all but UICSM-8 when the residual scores 
were considered. Either Standard Enriched or Standard Accelerated-^ometry 
held the lowest positions. 

On ETS-II, (oa both raw and residual scores) the UICSM-7 program held 
first place and differed significantly from all other programs. SMSQ- 
Accelerated scored significantly higher than all but UICSM-7. Standard 
Enriched held the lowest positiou with Standard Accelerated4ilgebra one 
from the bottom. 

On the basis of the two c2X)ss-program achievement measures, the pupils 
in the SMSG-Accelerated program did best, even when differences in pupil 
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abilities and attitudes vere, in large measure, controlled* 

Assessment of the raw scores on the ■various sub-tests found that while 
in some programs the students achieved their highest score and exceeded all 
other programs on their ”own” sub-test; in other cases, students scored 
higher on sub-tests derived from other programs than they did on their 
"own"* several instances, the highest mean score on a sid)-test was 
achieved by a program other than the one for whom the sub -test was intended. 
In general. Standard Enriched did least well of all the programs, scoring 
either last or next to last on all sub-tests; SMSG-Accelerated and UICSM-7 
scored either first or second on all sub-tests. 

On the sub -tests derived from the content of the accelerated programs, 
the accelerated cluster exceeded the enriched; on the SMSG-Noimal sub-test, 
the enriched exceeded the accelerated. On the S'fcandard Enriched sub-test, 
there were no significant differences due to pace. 

The eontemporaiy-s'tauidard cluster compariosns found the former 
significantly higher on five of the sub-tests. Only on the sub-test derived 
from the Standard Accelerated- ^cmietry program were there no significant 
differences due to approach. 

When scores were controlled for initial differences in pupil abilities 
and attitudes, the analyses tez^led to point up the differences in performance 
between the programs which studied algebra and those which studied geometry. 
Ear example, SMSO-Accelerated, which dealt with advancec gebraic material 
fell below expectation on the two sub-tests deri'ved from geometry content; 
while Standard Accelerated, which dealt with geometry, exceeded e:q)ectation 
on those two sub-tests. UICSM-7 retained its high s’fcanding and exceeded the 
other programs in l6 of the 20 significant contrasts in which it figured. 
Standard Enriched, which figured in 13 significant contrasts, fell below the 
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comparifion programs in 12 of them. The accelerated-enriched cluster 
contrasts remained as in the raw score analyses; contrasts between the 
contemporary and standard clusters yielded significant differences only on 
the tnree sub-tests derived from the contemporary, accelerated progiams. 

All significcuit contrasts favored the contemporary cluster. 

To the extent that the sub -test scores vere indicative of the pupils' 
ability to cope effectively with material to which they had not been 
directly exposed^ as well as with a small sanple of the content derived from 
their own prograari, the several programs yielded quite disparate results. 
UICSM-7 pupils were most apt to exceed all others not only in responding to 
their own content but also to the content representative of other programs; 
Standard Ehriched appeared least capable of dealing either with its own 
or with the content from other programs. The procedures through which the 
UICSM-7 pupils learned their own material seemed most apt to help them attack 
other problems successfully. These procedures included not only the 
methodology built into the UICSM approach to teaching conteniporary 
mathematics, but also the fact that the pupils were at least two years 
accelerated and thus exposed to more varied and more advanced content than 
was true for the UIC^8 pupils, who followed the same methodology but, 
because th^ were only one year accelerated, were e^^sed to less and less 
varied content. 

At the end of grade nine, the analyses of ETS-I, ETS-II and TMT sc-^rcs 
by classes within programs showed considerably fewer signlficeuit differences 
than had been observed in the first two yeeo:s. 

]&i fact, even where raw score analyses by classes within programs 
yielded significant F ratios, analyses of residual scores failed to reach a 
significant level. Ihese findings suggested that, at the end of ninth grade. 
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most of the observed differences among classes In any one program were more 
nearly a function of pupil ability than of teacher or intra-class factors 
not controlled in this study. These latter factors appeared to have less 
effect on class achievement at the end of grade nine, (especially on classes 
in the contemporary programs), than they had appeared to exercise in the 
earlier grades. One could speculate that ninth grade teachers, whether in 
the junior high school or in the senior high school ( to which some ninth 
grade classes moved) are more uniformly competent in mathematics teaching 
tlmn may be true of seventh and ei^th grade teachers. 

The relationships between class means on the two ETS measures varied 
considerably from porgram to program. It was hipest for SMSG-Accelerated 
and Standard Accelerated, lowest for Standard Enriched. SMSG-Normal classes' 
performed relatively comparably on the two tests when raw scores were 
considered, but showed a negative relationship when individual pupil 
differences were partially controlled. The relationship between class 
standing on the TMP*s and ETS-II, both achievement measures, was equally 
variable from program to program. When mean residual scores were compared, 
rank order correlations ranged from a hi^i of .80 for SJ^-Accelerated to 
a low of -.10 for S14SG-Normal. 

Both the attitude measure and the self-rating scale administered at 
the beginning of grade seven were readministered at the end of grade nine. 

To control for initial differences in attitudes and self-ratings, analyses 
of co-variance were performed on the ninth grade scores adjusted by seventh 
grade scores. In general, the results went contrary to expectation. The 
pupils in the contempv'rary programs expressed less positive attitudes toward 
mathematics and mathematicians than did pupils in the traditiOi^al, standard 
programs. Teaching-learning pace had no effect on attitudes. On the 




253 



Abilities Self-Rg^ting Scale ^ neither of the cluster contrasts reached 
significance although there vas a significant difference among programs* 

In general, one*s appraisal of the nature or significance of mathematics or 
of the characteristics of mathematician^ or even one*s otwi assessment of 
mathematical ability had no significant effects on achievement* in fact, 
by the end of grade nine, those programs which achieved least well showed 
the most positive attitudes. 

Longitudinal Analyses 

2b assess the cumulative effects of the several programs over the 
three-year period, all pupils were rank-ordered on residual EIS-I and ETS- II 
scores, separately for each of the three years* The three yearly ranks for 
each test separately and for both tests combined were then summed for each 
student and cross program analyses of the rank "scores" were performed* 

All three rank con^jarisons ( ETS-I, ETS-H, both tests combined) yielded 
significant Chi Squares* Ih all three cases, the coiitemporaxy cluster 
exceeded the standard and the accelerated ranked higher than the enriched. 

^ S^©G-Accelerated ranked first; UICSM-8, second; and SMSG-Normal, 

third* Standard Enriched ranked lowest, exceeded somewhat by Standard 
Accelerated* UICSM-7 fell at about the middle* 

On ETS-II, St^G-Aocelerated again ranked first and the two-year 
accelerated UICSM-7 held second place, followed by UICSM-8 and SMSG-Normal, 
Tlrie two standard programs were in the two lowest places, with Standard 
Enriched below Standard Accelerated* 

On the two tests combined. The three contemporary accelerated programs 
(S^KG-Accelerated and both UICSM*s) ranked significantly higher than 
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StaxkJsrd Enricdi^# SMSG-Accelerated^ which ranked hi^est^ also exceeded 
Standard Accelerated. Ibr the three years and on the hasis of the two 
tests^ with individual pupil differences in ability and attitudes at 
least partiaLly controlled, the SMSG-Accelerated program ranked hipest, 
followed by UICSM-8 and UICSM-T in that order. SMSG-Normal ranked fourth; 
Standard Accelerated, fifth; and Standard Enriched was at the bottom. 



Conclusions and Discussion 

The results of the study only partially supported the two hypotheses, 
in most of the analyses of cross-program scores, the four accelerated 
programs exceeded the two enriched ones and the four conten^jorary programs 
exceeded the two standard, traditional ones. However, while the contemporaiy 
programs resulted in "greater gain in general mathematical competence" and in 
the "ability to apply knowledge to unfamiliar mathematical matjerial, " they 
failed to generate "more positive attitudes toward mathematics," in general, 
or to raise the pupils* assesjaaobcf ’&dLr own mathematical ability abovre the 
level of the standard programs. 

The accelerated programs generally exceeded the enriched ones on both 
mathematical competence and application of knowledge to new materials. 

However, these results were due to the hi^er scores of the three contemporary 
accelerated programs which outweighed the single standard accelerated one. 
Within the standard approach, the accelerated classes generally exceeded 
the enriched ones. Here, as for the hypothesis relating to the contemporary- 
standard conrparisons, the accelerated classes failed to demonstrate more 
positive attitudes toward mathematics than those in the enriched programs. 
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In general, the study concluded that academically able junior hi^ 
school pupils achieved a higher degree of general mathematical competence 
and showed greater ability to cope with relatively unfamiliar material in 
contemporary-accelei^ated programs than in contemporary-enriched, standard- 
accelerated or standard-enriched. Of all the program adaptations, the 
latter (standard-enriched) appeared to be the least successful on both 
achievement counts, but among the hipest »on the attitudes emd self-rating 
measures. 

Since over the three years, the three contemporary-accelerated programs 
proved about equally effective, it is not possible to compare the relative 
advantages of the two kinds of acceleration: beginning a sequence earlier 
than normal or working through a sequence more rapidly than normal, 
both instances pupils are e:q>osed to more varied and more advanced content 
than would otherwise be the case and are, thu£^ in a position to apply moare 
extensive knowledge to the solution of unfamiliar problems. Nor can any 
conclusions be drawn regarding the relative merits of the SMSG and the 
Uicai programs when these are presented at an accelerated pace. In both 
programs the content and the methodology appear to have been more effective 
in fostering general mathematical ability and in enabling students to cope 
with relatively unfamiliar material than was tme for the standard, 
traditional programs. Thus, contemporary-accelerated programs appeared to 
produce the best results, in terms of mathanatical achievement, even though 

such programs apparently did not promote more positive attitudes toward 
mathematics. 
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Discussion of Results 



Although acceleration resulted in greater achievement than enrichment^ 
and the contemporary approach appeared superior to the standard one, it was 
in the comhination of acceleration and contemporaaiy content and methodology 

that the greatest learning occurred, at least in terms of the criteria set 
in this study. 

lE^fects of Acceleration — The accelerated pace, whether through rapid 
progress or earlier beginning, allowed for more extensive coverage of materiel 
than could occur under a normal pace. And it appeared that pupils exposed 
to more, and more varied knowledge, learned more and retained more. The 
accelerated students not only achieved a creditable degree of mastery over 
what would generally be taught in a normally paced sequence, but also had 
the advantage of being e:q)osed to additional, more advanced subject matter. 

As a result of mastering a wider array of concepts and processes they 
apparently had a greater repertoire from which to draw in attacki.ng 
relatively unfamiliar mathematical material. For instance, the UICSM-7 
classes, which were accelerated an extra year over the UICSM-8 classes, 
covered plane geometry as well as algebra in the time that the UICSM-8 
classes covered only algebra. Although the UICSM-7 program did not do as 
well as UICSM-8 on general mathematical competence as measured by the 
Developed ^thematical Abilities Test, they made the best showing on the 
various sub-tests of the tfe thematic s Achievement Test . On almost all 
measures, the ^accelerated SMSQ program surpassed the performance of the 
normal-paced SMSG program. Only on the sub-test derived from the SM3G- 
Nbimal content did the normal paced pupils surpass the accelerants. Li the 
standard programs, the Standard Accelerated pupils almost invariably scored 
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hi^r than those in the Standard Qiriched program* 

Thus, in each case, acceleration gave bright pupils an advantage 
over those who followed a slower pace, even though the nonnal-paced programs 
were enriched by the addition of special units or by more intensive study of 
selected portions of the course of study* 

The very fact that this sample of able Junior hig^h school students— 
seventh, eighth and ninth graders— performed as well as they did on the 
Developed Mathematical Abilities Tfest which consisted of items drawn from 
the Scholastic Aptitude Test pool, intended for eleventh and twelfth grade 
sttidents, has important implications for program planning* Some students 
in almost all programs achieved perfect or near perfect scores and, in most 
classes, students solved, on the average, about 70^^ of the problems 
correctly. This fact supports findings from other studies (e*g., tl»se of 
Project TAiro) which discovered that bright youngsters at lower grade 
levels achieve as well or better than less bright or "less tau^t” students 
at hifiheJ^ grade levels. Such data reinforce the belief that able youngsters 
can be tau^t more and more advanced content at earlier cges than curriculum 
developers often consider possible or desirable* 

This study further helps to allay sotoe of the fears of those who contend 
that an accelerated pace will lead to si5)erficlality and that pupils win 
lack the depth of understa n d in g which would result from "liorlzontal 
enrichment* ' At least in the study of mathematics, it appears that a pace 
which enables bri^t students to deal with more advanced content earlier 
does not preclude ade^piate mastexy of basic concepts a nd processes needed 
to proceed to the more advanced work* 

]^ecto of the Contemporaiy Programs— The adwtage of the conten 5 >oraiy 
over the standard programs may be attributed, in part, to the methodology of 
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the former, which placed more responsibility upon th^ pupils to "discover" 
solutions and arrive at generalizations. In part, the advantage may also 
have resulted from the greater emphasis on abstract manipulations and 
structural aspects of the material which may have provided the students with 
greater flexibility in dealing with relatively abstract quantitative rela- 
tionships than was achieved by the more content bound and applied nature of 
the standazd programs. These advantages were not only narked on the 
relatively abstract problems of the Developed Mathematical Abilities Test, 
they also enhanced the students* abiUty to handle the applied problems in 
the sub-tests derived frtm the standard content. 

Thus, the combination of covering more and more advanced content, on 
the one hand, and learning through a methodology which stressed "discovery" 
and content which dealt with abstract principles and structural aspects, 
on the other, provided students with a large repertoire from which to 
draw as well as a flexibility of approach throu^ which to utilize their 
knowledge in the solution of unfamiliar problems. 

It is especially interesting to speculate on the causes of the 
consistently poor performance of the Standard Enriched program. While the 
emphasis in the normal sequence was on problems which have "social utility" 
and on the use of text-book models or pre-taught algoritirss in the solution 
of problems, these pupils were, nevertheless exposed to some "enrichment" 
unite derived from the concepts and content of contemporary mathematics, 
similar to those found in the SMS6 and UICSM programs. In addition, the 
special units dealt with content generally reserved for later grades and 
were, thus, accelerated in nature. 

Why, then, did the Standard Enriched pupils fail to apply these 
learnings to the test questions, their "own" as well as those based on the 
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contemporaxy programs? 



e^qplanatlon probably Ues^ in large measure. In the discontinuity 
between the enrichaent material and the standard course of study. Although 
the Standard Siriched pupils were esqposed to a variety of ‘'now" and 
relatively advanced concepts, these never became an Integral pert of their 
work and neither grew out of what proceeded nor led on to the next phase 
of a sequential, ordered program. !Ibus, the enrichment units remained 
encapsulated, independent of the main Instructiox^ sequence. 

To the extent that the approach followed by the Standard Siriched 
program fairly exemplifies the concept of enrichment "by addition" the 
results of this study cast serious doubts on the effectiveness of such an 
approach. 

School and Teacher gactore 

However, factors other than the nature of the content and methodology 
may have influenced the differential performance of pupils in the several 
programs. Although differences in initial pupil ability and attitudes toward 
mathematics were largely controlled throu^ regression, there was no way of 
cont3X>Uing for differences in structure and climate of the participating 
schools or for the degree to which various school related factors affected 
performance. Bach school and, in most Instances, each school district 
was engaged in only one of the six programs. It was, therefore, not 
possible to determine the extent to which such factors as size and nature 
of the community (schools were located in large urban, g m a l X city, suburban 
and even semi -rural areas), differences in school organization (some were 
three year Junior high schools, some were six year secondary schools, 
still others were two year Junior highs and pupils moved to regional senior 



260 



schools for the ninth grsde ) and variations in local interest and 
support fOr the study, as well as the degree of teacher involvement and the 
adequacy and intensity of supervision affected the relative success of each 
of the programs. Although all participating teachers had relatively equal 
ejjposure to the in-service training provided hy the project, the amount of 
help and support which they may have received in their ovn schools could 
have varied considerably. 

^teacher factors such as amount of mathematical preparation, degrees 
earned and experience in teaching math were found to bear a significant 
relationship to pupil success at the end of seventh grade. In aggregate, 
such factors accounted for about 205 ^ of the variance in pupil achievement. 
Thus, soise of the differences attributed to programs may have resulted f rom 
differences in teacher preparation and teaching ability in the various 
school districts. 

the end of ninth grade, teacher 'factors appecured to be 
exerting less influence on pupil achievement than in the earlier grades, 
^en initial pi®il differences were controlled, most of the observed class 
differences within programs were no longer significant. It may be that 
ninth grade teachers tend to be more hanogeneous with respect to subject 
matter preparation and competence than is true of teachers in the first 
two junior high school grades. 

Attitudes and Self Jlppraisal- -Why the students who showed the greatest 
geins in achievement did not €dso show more positive attitudes toward 
mathematics is a qdestlon which cannot be answered from the data. Ihe two 
UICSM programs scored lowest on the attitude measuaTes in both grade seven 
and in grade nine; the standard programs soored relatively high at both 
points. In fact, the sample as a whole exhibited relatively little change 
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in attitudes over the three-year period so that the differences which were 
observed at the beginning of the seventh gs^de aiaong the various mograios 
were pretty such tose observed at the end of ninth grade* Neither the 
nature of the natheoatics programs nor the achievement level of the pupils 
in any progrM seemed to affect attitude ch£U2ge either in terns of self 
appraisal of abilities or the assessment of the nature and Isip^^rtance of 
mathematics or their Interest in its career possibilities* The expectation 
that success in mathematics would enhance pupil attitudes toward the field 
in general, and their engagement in it, in particular, was not realized* 

While p^pils generaUy knew that they were involved in a study o? some kind, 
they received no special feed-back regarding their achievement othfer than 
their scores on the Teacher-Made Test which was, in some cases, usedi by the 
teachers as a final examination. The ETS-I and ETS-II scores were not 
made available to teachers (and were thus unavailable to students) until the 
following fall, since th^ were machine scored over the summer* Perhaps 
more frequent and specific feed-back on achievement might have Increased 
the relationship between expressed attitudes and achievement* A follow-up 
of these youngsters would help ascertain whether some programs had motivated 
greater student involvement with mathematics than others, detexmlning how 
max^ students in each program take elective math in bi^ school, how many 
go on to do more advanced mathematics or mathematics-related work in college, 
or, how many select careers which require extensive mathematical knowledge* 
Cross -Content Coinparigaps * !Hie classic "methods studies", charactex^istlc 
of much of educational research, generemy compared the relative effective- 
ness of two or more ways of teaching a cemaon body of knowledge or a 
specific set of skills* In such studies the criterion measures could be 
based on the conoon content and differences in achievement could be, rouj^ily, 
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attributed to differences in method. This study confronted quite a 
diffejpent problem: what kinds of measures could be devised to assess the 
relative effectiveness of several courses of study which differed In con- 
tent as well as in pace and in method. To answer this question required 
a definition of "effectiveness*' not in teims of the mastery of a specific 
body of content but rather in terms of some basic abilities which cut 
across content and could^ presumably be developed throucpi various content 
combinations# Two criteria were set for this study: l) The general ability 
to handle quantitative relationships \dilch do not depend upon the knowledge 
of specific xoathematlcal content beyond simple algebra; 2) the ability to 
apjdy concepts and processes leamed In the contend; of one body of 
content to the solution of problems derived from a different body of 
content# 

The two tests developed by the Educational Testing Service for this 
study were Intended to measure the two criterion abilities# The Developed 
Mathematical Abilities Test (ETS-l) included items which were minimally 
bound by content derived from specific courses of study# Pbr each year, 
the test items selected required little specific knowledge beyond what is 
commonly taug^it at that grade level# In the seventh grade ETS-I t est# 
for example, where letter ssnibols or geometric figures were use^ the 
processes by which they were to be manipulated depended on little more than 
general arithmetic c(mqpetence# (koe need not have studied either algebra 
or plane geometry to have been able to solve the problra# Di the ninth 
grade, some simple algebraic problems were included, negative and positive 
numbers were involved as well as simple linear graphing# In general, the 
forms were minimall y related to any specific content or vocabulaiy; 
nor did one have to have studied material beyond grade level to acquire the 
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necessary competence for solving the problems# 



^e Mathematics Achievement ‘^st ( ETS-3JC ) addressed itself to the 
measurement of the ability to apply concepts and processes to relatively 
unfamiliar content* To accongolish this purpose^ the test was conposed of 
a number of sub-tests equal to the number of programs involved* 5tor each 
sub -test, a series of items was drawn to represent each of the programs cmd 
all the pupils were asked to tackle all the problems - their ”own" as well 
as those derived from “other” programs. To aarrive at the six to ei^t items 
for each sub-test^ the total course of study of a given program was reviewed 
each year and those mathematical ideas and processes which were considered 
most basic or occurred most frequently were included* Where a program used 
a specific vocabulary, probably imfsamlliar to pupils .^n other programs, 
"translations” were made or standard English forms substituted* 

Bad each of the courses of study been completely unique, without any 
overlap of content, the sub-tests could have provid€*d valid information 
on pupils* ability to apply knowledge tor really unfamiliar materiel. 
However, this was not the case in this study* Ibr example, the enrichment 
units of the Standard Enriched program dealt with "contemporary” concepts 
which differed little frcao those tau^t in the sequential SJfiG or UICSM 
programs* Or, the UICSM Plane Geometry (Book VI) generally covers much of 
the same material as a standard Plane Geometry course* Thus, the degree of 
unfamiliarity of the content varied from sub-test to sub-test and from year 
to year for pupils in the several programs. The degree of variation can be 
seen from the varying magnitudes of the sub-test Intercorrelations over the 
three years* 

3h general, however, the sub-tests were relatively independent at each 
grade level and none of the correlations explained more than 25 ^ (?er cent) 
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of the 'variance* Hirthemiore, sonifi highly consistent patterns emerged, 
suggesting that, to the degree to which sub-tests represented unfamiliar 
content, pupils in the conteojic^raiy accelerated programs were consistently 
more successful in dealing with such content than were pupils in the other 
programs* 

It might appear that the superior perfonnance of the contemporery 
program s-tudcnts on the cross-progiam tests was a function of the greater 
nuniber of items derl'ved from con’teaiporaiy content (There were four contem- 
porary and only two s'bandard programs)* However, the intercorrelational 
matrices indicate no hi^er correlations among the contemporary sub-tests 
than between some of the contemporary and standard sub-tests* In fact, the 
highest correlation in the ninth grade ETS-U sub-test matrix was be'fcween 
the two "geometry" sub-tests— one of which was contemporary (UICSM-7) and 
the other standard (Standard Accelerated)* 

Ihe concepts underlying the two measures used in this study seem 
promising for cross-content comparisons in other subject fields pro'vided 

t 

that agreement can be reached on the common objectives of the *varied courses 
and that the application of concepts and processes to new or unfamiliar 
content is considered a first order outcome of the learning process* 

However, if such outcomes are to be assessed with confidence, the 
Instrummats need to be carefully pre-'tested and modified to achle've a high 
degree of reliability. The Instinmients used in this study were developed 
for esg^rim^tal purposes and time emd resources were insufficient to refine 
them to a level which would he necessary for educational assessment* IHie 
reliabilities of bo'«;h ETS tests were relati'vely low, for achievement measures* 
De^lte original pre-testing of the materials, some of the items remained 
too difficult, others, "fcoo easy* Since ,'io test-re-test procedures could be 
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followed^ it vas not possible to assess the reliabilities of the various 
sub-tests* 

Problems of Longitudinal Held Research 

This study provides a good eicample of the problems which confront the 
researcher in conducting field research, especiar'y of a longitudinal 
nature* The major problem for the researcher is the maintenance of a 
sufficient sample in each treatment over a period of time* Schools, even 
“^djen they are interested in the research and closely identified with the 
project, still must give first priority to the normal problems of everyday 
living— they are beset by the changing complex of community pressures, by 
demandd for participating in or abandoning "new" curricula, by bond issues 
passed or rejected, by ptpil and staff mobility, and by a host of other 
factors which directly or indirectly influen'e participation in a long-term 
research study* Even with the best of intentions, some schools which 
initially participated, found that they were laiable to stay in the study, 
despite their initial commitments* When practical problems cause a school 
to withdraw or modify its commitments, there is, of course, little that the 
researcher can do* If longitudinal studies of class performance are to 
result in significant findings which can be of value to schools, the initial 
saoples must be far in excess of what will be required at the end. In this 
study, about of the initial population was lost by the end of grade nine. 
About 15^ of this loss was due to normal pupil mobility which tended to be 
relatively comparable across the various programs* But the greatest loss 
occurred at the end of grade ei^t when some 12 classes were withdrawn frcan 
the study, depleting some of the programs to* such an extent that they no 
longer included the five classes set as a minimum* 
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F l nflll y^ ther© is the problem of doing a “t ime ly” study in a period 
when there is great change underway in a particular curri-'njlum area. School 
systems most likely to participate in a study of this kind in the first 
place would normally tend to be in the foreffont of innovation. Such 
districts are also likely to be under considerable comnunity pressure to 
move toward newer programs and procedures. The consequence is that some 
districts are not willing to wait for findings from longitudinal studies. 

If a heie^oring community has initiated a modem mathematics program, it 
is difficult for a school district to delay such innovation until the 
findings of a longitu d i n al study are all in. The general tendency is to 
respond to pressures for innovation and justify such action on bases other 
than valid research findings. 

In a sense, this demonstration-research project was outdated when it 
began. The pressures for new mathematics curricula had begun to build in 
the mid-1950»s so that there was little doubt that schools would move in 
the direction of contenqporary programs by the early 1960»s. In a way, it 
is fortunate that the findings from this study support contemporaiy 
mathematics ciurricula, accelerated for bright pupils. In the climate of 
the times, it is questionable whether findings to the contrstry would have 
much effect on stemming the tide of change underway in school mathematics 
programs. 
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